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I n t r o d u c t i o n  
G e n e t i c s  i n c l u d e s  t h e  s t u d y  o f  g e n o t y p e s ,  p h e -
n o t y p e s  a n d  t h e  m e c h a n i s m s  o f  g e n e t i c  c o n -
t r o l  b e t w e e n  t h e m .  G e n e t i c  t e r m s  d e s c r i b e  t h e  
p r o c e s s e s ,  g e n e s  a n d  t r a i t s  w i t h  w h i c h  g e n e t i c  
p h e n o m e n a  a r e  d e s c r i b e d  a n d  e x a m i n e d .  T h e  
g e n e t i c  p r o c e s s  t e r m i n o l o g i e s  a r e  t h o r o u g h l y  
d i s c u s s e d  i n  t h e  p r e v i o u s  c h a p t e r s .  T h e r e f o r e ,  
i n  t h i s  c h a p t e r ,  w e  w i l l  o n l y  l i s t  t h e  t e r m s  f o r  
g e n e t i c  p r o c e s s e s  a n d  c o n c e p t s  i n  A p p e n d i x  I  
( a  g e n e r a l  g e n e t i c  g l o s s a r y ) ,  a n d  c o n c e n t r a t e  
t h e  d i s c u s s i o n  o n  p i g  g e n e  a n d  t r a i t  t e r m i n o l o -
g i e s  ( A p p e n d i x  1 0 ;  a  g l o s s a r y  f o r  p i g  d i s e a s e s  
a n d  d e f e c t s  i s  a l s o  i n c l u d e d  ( A p p e n d i x  I I I ) .  
A  s t a n d a r d i z e d  g e n e t i c  n o m e n c l a t u r e  i s  
v i t a l  .  f o r  u n a m b i g u o u s  c o n c e p t  d e s c r i p t i o n ,  
e f f i c i e n t  g e n e t i c  d a t a  m a n a g e m e n t  a n d  e f f e c -
t i v e  c o m m u n i c a t i o n s  a m o n g  n o t  o n l y  s c i e n -
t i s t s ,  b u t  a l s o  t h o s e  w h o  a r e  i n v o l v e d  i n  t h e  p i g  
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p r o d u c t i o n  a n d  g e n e t i c  i m p r o v e m e n t  i n d u s -
t r i e s .  T h i s  i s s u e  b e c o m e s  e v e n  m o r e  e v i d e n t  i n  
t h e  p o s t - g e n o m i c s  e r a ,  o w i n g  t o  t h e  r a p i d  
a c c u m u l a t i o n  o f  l a r g e  q u a n t i t i e s  o f  g e n e t i c  a n d  
p h e n o t y p i c  d a t a ,  a n d  t h e  u s e  o f  c o m p u t e r  
s o f t w a r e  t o  m a n a g e  s u c h  d a t a .  T h i s  i m p o s e s  a  
c h a l l e n g e  f o r  t h e  p r e c i s e  d e f i n i t i o n  a n d  i n t e r -
p r e t a t i o n  o f  g e n e  a n d  t r a i t  t e r m s .  
F o r  e x a m p l e ,  M y o s t a t i n  ( g e n e  M S T N )  i s  
a l s o  k n o w n  a s  G r o w t h  a n d  D i f f e r e n t i a t i o n  
F a c t o r  8  ( g e n e  G D F 8 )  ( o n e  c a n  a l s o  f i n d  i n a p -
p r o p r i a t e  a b b r e v i a t i o n s  s u c h  a s  G D F - 8  i n  t h e  
l i t e r a t u r e )  a n d  i s  r e f e r r e d  t o  a s  t h e  ' m u s c l e  
h y p e r t r o p h y "  l o c u s  i n  c a t t l e .  W h i l e  a l l  t h e s e  
n a m e s  a r e  i n t e r c h a n g e a b l y  u s e d  i n  t h e  l i t e r a -
t u r e ,  i t  g e t s  m o r e  c o m p l i c a t e d  w h e n  o n e  c o n -
s i d e r s  p a r a l o g o u s  g e n e  d u p l i c a t i o n s  a c r o s s  
s p e c i e s ,  w h i c h  l e d  R o d g e r s  e t  a / .  ( 2 0 0 7 )  t o  
p r o p o s e  M S T N - 1  a n d  M S T N - 2  a s  n a m e s .  
U n f o r t u n a t e l y ,  t h i s  n a m i n g  s c h e m e  d o e s  n o t  
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follow Human Gene Nomenclature Committee 
(HGNC) guidelines, which would indicate that 
they should be named MSTNl and MSTN2. 
In terms of traits, an example that would 
benefit from consistent nomenclature is the 
longissimus dorsi muscle area, which is also 
referred to as the loin eye area (LEA), loin mus-
cle area (LMA), meat area (MLD), ribeye area 
(REA), etc. Each of these is known by different 
individuals as the default name for the trait. 
Complexity is further increased by variation in 
anatomical locations, physiological stages and 
methods used to measure a given trait. This may 
seem manageable at first, but once one starts to 
compare data across different labs, publications 
or species, it quickly becomes very confusing. 
While we may not want to dictate to the 
community how genetic terms are defined, 
there are good reasons why all researchers 
need to adopt standardized genetic nomencla-
tures. The emergence of the use of ontologies 
in biological research has contributed a new 
way to effectively use, standardize and manage 
genetics terms. The Gene Ontology (GO) con-
sortium has provided a good example (The 
Gene Ontology Consortium, 2000). When 
genomics information must be transferred 
across species to perpetuate genetic discover-
ies, the role of a standardized genetic nomen-
clature becomes even more important. 
The goal of this chapter is to help estab-
lish guidelines for nomenclature, with the hope 
that it will facilitate the comparison of results 
between experiments and, most importantly, 
prevent confusion. 
Locus and Gene Names and Symbols 
Locus name and symbol 
These guidelines for gene nomenclature are 
adapted and abbreviated from the HGNC Guide-
lines (http:/ /www.genenames.org/guidelines. 
html). 
A 'gene' is a functional hereditary unit 
that occupies a fixed location on a chromo-
some, has a specific influence on phenotype, 
and is capable of mutation to various allelic 
forms. In the absence of demonstrated function 
a gene may be characterized by sequence, tran-
scription or homology. A 'locus', which is not 
synonymous with a gene, refers to a position in 
the genome that can be identified by a marker. 
A 'chromosome region' is defined as a genomic 
region that has been associated with a particu-
lar syndrome or phenotype. 
Gene names and symbols will follow the 
human gene when 1:1 orthology is known. Gene 
names should be short and specific and convey 
the character or function of the gene. Gene 
names will be written using American spelling 
and contain only Latin letters or a combination of 
Latin letters and Arabic numerals. The first letter 
of a gene symbol should be the same as for the 
gene name. The symbol will consist of upper-
case Latin letters and possibly Arabic numerals. 
Gene symbols must be unique. 
The locus name should be in capitalized 
Latin letters or a combination of Latin letters 
and Arabic numerals. If the locus name is two 
or more words, each word after the first word 
should be in capital Latin characters. The locus 
symbol should consist of as few Latin letters as 
possible or a combination of Latin letters and 
Arabic numerals. The characters of a symbol 
should always be capital Latin characters, and 
should begin with the initial letter of the name 
of the locus. If the locus name is two or more 
words, then the initial letters should be used in 
the locus symbol. The locus name and symbol 
should be printed in italics wherever possible; 
otherwise they should be underlined. 
When assigning gene nomenclature, the 
gene name and symbol should be assigned 
based on existing HGNC nomenclature where 
possible (e.g. 1:1 for swine:human orthologues). 
Ensembl (a joint project between EMBL-EBI 
(European Molecular Biology Laboratory-
European Bioinformatics Institute) and the 
Wellcome Trust Sanger Institute to develop a 
software system that produces and maintains 
automatic annotation on selected eukaryotic 
genomes) has used the new EPO (Enredo, 
Pecan, Ortheus) pipeline (Paten et a/., 2008) 
for whole genome alignment of the swine 
genome. Initial efforts to provide information 
about genes predicted during the swine genome 
sequencing effort assigned standardized nomen-
clature based on human gene nomenclature for 
2798 swine genes (http:/ /www.ensembl.org/ 
Sus_scrofa/lnfo/StatsTable). 
There are two categories of novel swine 
genes: (i) novel genes predicted by bioinformatic 
l 
gene prediction programs; and (ii) novel swine 
genes that were studied before the completion 
of the swine genome. In cases where no strict 
1:1 human orthologue exists that has been 
assigned nomenclature, the LOC# or Ensembl 
ID should be used as a temporary gene symbol. 
In order to assign a name to a novel gene, it will 
need to be manually curated and assigned a 
unique name, following HGNC guidelines. 
Allele name and symbol 
These guidelines for allele nomenclature are 
adapted from Young (1998) and mouse 
genome nomenclature guidelines (http://www. 
informatics.jax.org/mgihome/nomen/gene. 
shtml), in accordance with HGNC guidelines. 
The allele names should be as brief as pos-
sible, yet still convey the variation associated 
with the allele. Alleles do not have to be named, 
but should be given symbols. If a new allele is 
similar to one that is already named, it should 
be named according to the breed, geographical 
location or population of origin. If new alleles 
are to be named for a recognized locus, they 
should conform to nomenclature established 
for that locus. The first letter of the allele name 
should be lower case. However, this does not 
apply when the allele is only a symbol. 
An allele symbol should be as brief as pos-
sible and consist of Latin letters or a combina-
tion of Latin letters and Arabic numerals. Like 
a gene symbol, an allele symbol should be an 
abbreviation of the allele name, and should 
start with the same letter. The allele name and 
symbol may be identical for a locus detected by 
biochemical, serological or nucleotide meth-
ods. The wild-type allele can be denoted as a + 
(e.g. MSTN+). Neither + nor- symbols should 
be used in alleles detected by biochemical, 
serological or nucleotide methods. Null alleles 
should be designated by the number zero. The 
initial letter of the symbol of the top dominant 
allele should be capitalized. All alleles that;are 
codominant should have an initial capital letter. 
The initial letter of all other alleles should be 
lower case. A single nucleotide polymorphism 
(SNP) allele should be designated based on 
its dbSNP _id (http:/ /www.ncbi.nlm.nih.gov/ 
projects/SNP /), followed by a hyphen and the 
specific nucleotide (e.g. MSTN'"1234567 1). If the 
SNP occurs outside an identified gene, the 
SNP locus can be designated using the dbSNP _ 
id as the locus symbol, and the nucleotide allelic 
variants are then superscripted as alleles (e.g. 
rs123456T). 
The allele symbol should always be written 
with the locus symbol. Specifically, the allele 
symbol is written as a superscript following the 
locus symbol. For example, an SNP allele can 
be designated based on its dbSNP _id, followed 
by a hyphen and the specific nucleotide, as in 
MSTN•1234567 r. The allele symbol should be 
printed immediately adjacent to the locus sym-
bol, with no gaps. The allele name and symbol 
should be printed in italics whenever possible, 
or otherwise be underlined. 
Genotype terminology 
The genotype of an individual should be shown 
by printing the relevant locus and allele symbols 
for the two homologous chromosomes con-
cerned, separated by a slash, e.g. MSTN•1234567-TI 
rsl 234567·C. Unlinked loci should be separated by 
semicolons, e.g. CD11 Rsal-240012200; ESRPvull-57001 
4200
. Linked or syntenic loci should be separated 
by a space or dash and listed in linkage order 
(e.g. POUlF]NG_STCHCtLPRSS7NI), or in 
alphabetical order if the linkage order is not 
known. For X-linked loci, the hemizygous case 
should have a /Y following the locus and allele 
symbol, e.g. AREco571-1094/Y. Likewise, Y-linked 
loci should be designated by IX following the 
locus and allele symbol. 
Trait and Phenotype Terminology 
Pig traits and trait ontology 
Pig traits are conventionally named based on 
their performance (e.g. average daily gain), 
physiological parameters (e.g. ovulation rate), 
anatomical locations/dissections (e.g. loin mus-
cle area), physicochemical properties (e.g. 
muscle protein percentage, pH), livelihood 
soundness (e.g. immune capacity) and exterior 
appearance (e.g. coat color), etc. As such, 
there is a good chance that a trait will be named 
differently by different people, even within a 
476 
species community. Furthermore, traits have 
been studied across many species, which adds 
additional complexity to their naming. The 
study of the traits may also involve the study of 
underlying genes and markers, environments 
and management protocols that contribute to 
the manifestation of a trait. Therefore, it is 
obvious that factors that contribute to the nam-
ing of a trait are multidimensional. As the 
amount of trait information that is associated 
with a gene or chromosomal region is growing 
exponentially, we cannot overemphasize the 
need for a standard nomenclature to be used 
by researchers to communicate as consistently 
and unambiguously as possible, with the aid of 
bioinformatics tools. 
Traits 
Pig trait terms can be found ubiquitously 
throughout journal articles, farm reports and 
daily communications among scientists and pig 
industry personnel. A trait term can be created 
by anyone, and each person may have a slightly 
different definition for said term, so hundreds 
of thousands of terms can be found in the lit-
erature with various naming conventions used. 
Previously, there was no central repository 
where the uniqueness of a trait term could be 
maintained and checked, but two relatively 
recent database development efforts have now 
emerged: the Online Mendelian Inheritance in 
Animals (OMIA) database and the Animal Trait 
Ontology (ATO) database. 
OMIA was initiated in 1978. To date, it 
contains 214 pig trait variations and/ or abnor-
malities from pig genetic research publications 
(OMIA, 2009). ATO has a collection of over 
500 pig traits, including measurement method 
variations (ATO, 2009), of which 390 traits are 
associated with at least one quantitative trait 
locus (QTL). Appendices II and III contain a list 
of pig traits and a list of pig diseases and 
defects, respectively, which were mainly 
abridged from ATO and OMIA. In both cases, 
efforts have been made to make each database 
entry unique in terms of the names and their 
representations. ATO has been expanded to 
include trait data from cattle, pig and chicken, 
but was originally developed as part of 
the PigQTLdb (Pig QTL database, http:/ I 
www. animalgenome. org/QTLdb/pig. html, 
later known as Animal QTLdb when QTL data 
from multiple animal species were included), 
and the number of pig traits collected is more 
complete than that of cattle or the chicken. 
The initial purpose of ATO was to help with 
organization and management of trait informa-
tion through the use of a controlled vocabulary 
to facilitate comparison of QTL experiment 
results and standardized trait data annotation 
and retrieval (Hu et a/., 2005, 2007), but it 
was later introduced to the community (Hughes 
eta/., 2008). 
'Super-traits' 
Compared with standard gene nomenclature, 
trait name standardization is far more complex, 
not only because the same trait can be named 
differently (e.g. 'loin eye area' versus 'ribeye 
area'), but also because many factors contrib-
ute to how a trait is defined under various 
circumstances. For example, Table 19.1 gives 
a list of 16 'backfat' variations, each defined by 
their different measurement methods, measur-
ing time and specific anatomical locations, 
which may contribute to trait comparison 
difficulties and, sometimes, confusion. 
One attempt to simplify the comparisons 
is by introducing the concept of 'trait types' or 
'super-traits' (Hu et a/., 2005). Hu et a/. 
described trait type as a general physical or 
chemical property of, or the processes that 
lead to, or types of measurements that result 
in an observation (phenotype). The 'trait 
types' or 'super-traits' were initially used to 
serve as a general concept for a trait, regard-
less of possible variations in the trait names by 
measurement times, locations or methods. As 
the ATO project progressed, the factors in the 
methods of trait measurements, such as point 
in time or timespan, anatomical locations, 
instruments, etc., were classified as 'trait mod-
ifiers', because they do not constitute a com-
ponent of a trait, but only affect the way a trait 
is described (authors' unpublished data). 
Therefore, the 'super-trait' may only be 
employed to categorize variations in how a 
trait is defined or named. For example, 'ribeye 
area', 'rib muscle area', 'longissimus dorsi 
muscle area', 'longissimus muscle area', 'loin 
eye area', 'loin muscle area', etc. can be uni-
fied as' longissimus dorsi muscle area (LMA)'; 
and 'backfat', 'backfat depth', 'backfat thick-
ness', 'backfat above muscle dorsi', 'backfat 
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T a b l e  1 9 . 1 .  A n  e x a m p l e  o f  t h e  t r a i t  v a r i a t i o n s  b y  h o w  t h e y  a r e  m e a s u r e d  a n d  h o w  t h i s  m a y  
c o n t r i b u t e  t o  t r a i t  c o m p a r i s o n  d i f f i c u l t i e s .  
T r a i t  
B a c k f a t  t h i c k n e s s  ( a v e r a g e  b a c k f a t )  b y  r u l e r  }  
B a c k f a t  t h i c k n e s s  ( a v e r a g e  b a c k f a t )  b y  u l t r a s o u n d  
B a c k f a t  t h i c k n e s s  ( a v e r a g e  b a c k f a t )  b y  F a t - 0 - M e t e r  
B a c k f a t  a t  f i r s t  r i b  ( f i r s t  r i b  b a c k f a t )  
B a c k f a t  a t  f i r s t  r i b  ( m e a s u r e d  a t  1 4  w e e k s  o f  a g e )  }  
B a c k f a t  a t  f i r s t  r i b  ( m e a s u r e d  a t  2 6  w e e k s  o f  a g e )  
B a c k f a t  a t  l a s t  r i b  ( m e a s u r e d  a t  1 4  w e e k s  o f  a g e )  
B a c k f a t  a t  l a s t  r i b  ( m e a s u r e d  a t  2 6  w e e k s  o f  a g e )  
B a c k f a t  t h i c k n e s s  a t  l a s t  r i b  
B a c k f a t  a t  s h o u l d e r  
B a c k f a t  a t  1 O t h  r i b  
B a c k f a t  b e t w e e n  3 r d  a n d  4 t h  r i b  
B a c k f a t  b e t w e e n  6 t h  a n d  7 t h  r i b  
B a c k f a t  d e p t h  a t  m a x i m u m  m u s c l e  d e p t h  
B a c k f a t  d e p t h  a t  l a s t  l u m b a r  
B a c k f a t  w e i g h t  ( d i s s e c t e d  t o t a l  w e i g h t )  
M e a s u r e m e n t  m e t h o d  
B y  m e t h o d s  
B y  t i m e  
B y  l o c a t i o n  
i n t e r c e p t ' ,  ' b a c k f a t  l i n e a r ' ,  e t c .  c a n  a l l  s i m p l y  
b e  ' s u b c u t a n e o u s  f a t  t h i c k n e s s ' .  
T a b l e  1 9 . 2 .  A  s i m p l e  p i g  t r a i t  c l a s s  h i e r a r c h y  u s e d  
i n  P i g Q T L d b  ( P i g  q u a n t i t a t i v e  t r a i t  l o c u s  d a t a b a s e ) .  
T r a i t  h i e r a r c h y  a n d  o n t o l o g y  
I n  o r d e r  t o  c o m p a r e  Q T L s  a c r o s s  e x p e r i m e n t s ,  
t h e  P i g Q T L d b  u s e s  a  t r a i t  h i e r a r c h y  ( T a b l e  1 9  . 2 )  
t o  p r o v i d e  a  f r a m e w o r k  f o r  o r g a n i z i n g  t h e  t r a i t s  
a n d  e a s i l y  l o c a t i n g  t h e m  ( H u  e t  a / . ,  2 0 0 5 ) .  
T h i s  a p p r o a c h  s i m p l i f i e s  t h e  p r o c e d u r e s  b y  
w h i c h  t r a i t s  a r e  d e f i n e d ,  l i n k e d  a n d  c o m p a r e d .  
S u b s e q u e n t l y ,  a  c o m p u t e r  p r o g r a m  c o u l d  b e  
i m p l e m e n t e d  t o  a u t o m a t i c a l l y  p r o c e s s  t h e  d a t a -
b a s e  s e a r c h e s  s o  t h a t ,  w h e n  a  u s e r  q u e r i e s  f o r  
a  t r a i t  b y  k e y w o r d s ,  t h e  d a t a b a s e  c a n  g a t h e r  
a n d  r e t r i e v e  r e l a t e d  t r a i t  n a m e s  a n d  t h e i r  a s s o -
c i a t e d  Q T L s ,  p u t  t h e m  t o g e t h e r  a n d  p r e s e n t  
t h e m  t o  t h e  u s e r  i n  r e a l  t i m e .  
H o w e v e r ,  p e o p l e  o f  d i f f e r e n t  d i s c i p l i n e s  
m a y  s e e  t h e  n e e d  f o r  a  d i f f e r e n t  t r a i t  h i e r a r c h y ,  
w h i c h  m a y  b e t t e r  c a p t u r e  t h e  s u b t l e t i e s  r e q u i r e d  
i n  t h e i r  f i e l d .  F o r  e x a m p l e ,  f o r  t h e  b o d y  w e i g h t  
g a i n e d  o v e r  a  p e r i o d  o f  t i m e  ( e . g .  a v e r a g e  d a i l y  
g a i n ,  o r  A D G ,  a  m e a s u r e  o f  b o d y  w e i g h t  g a i n ) ,  
a  f a r m e r  c o n s i d e r s  i t  a  p r o d u c t i o n  t r a i t ,  a  n u t r i -
t i o n i s t  m a y  s e e  i t  a s  a n  i n d i c a t o r  f o r  f e e d  c o n -
v e r s i o n  e f f i c i e n c y  a n d  a  v e t e r i n a r i a n  m a y  f i n d  
i t  a  h e a l t h  s t a t u s  p a r a m e t e r .  S i m i l a r l y ,  b l o o d  
c h o l e s t e r o l  l e v e l s  m a y  b e  u s e d  t o  p r e d i c t  p o r k  
q u a l i t y  b y  p o r k  p r o d u c e r s ,  a n d  m a y  a l s o  b e  a  
p a r a m e t e r  t o  p r e d i c t  c o r o n a r y  h e a r t  d i s e a s e  b y  
t h o s e  w h o  u s e  t h e  p i g  a s  a n  a n i m a l  m o d e l  f o r  
1  .  M e a t  q u a l i t y  1 . 1  F a t n e s s  
1 . 2  M e a t  c o l o r  
1 . 3  p H  
1 . 4  A n a t o m y  
1 . 5  C o n d u c t i v i t y  
1 . 6  E n z y m e  a c t i v i t y  
1 . 7  S t i f f e n i n g  
1 . 8  T e x t u r e  
1 . 9  C h e m i c a l  
1 . 1 0  F l a v o r  
1 . 1 1  O d o r  
1 . 1 2  F a t  c o m p o s i t i o n  
2 .  P r o d u c t i o n  2 . 1  
G r o w t h  
2 . 2  F e e d  e f f i c i e n c y  
2 . 3  
D i g e s t i v e  o r g a n s  
3 .  H e a l t h  3 . 1  P a t h o g e n  
3 . 2  I m m u n e  c a p a c i t y  
3 . 3  D i s e a s e  r e s i s t a n c e  
3 . 4  B l o o d  p a r a m e t e r s  
4 .  E x t e r i o r  4 . 1  B e h a v i o u r a l  
4 . 2  C o a t  c o l o r  
4 . 3  
C o n f o r m a t i o n  
4 . 4  
A g e  
4 . 5  D e f e c t s  
5 .  R e p r o d u c t i o n  5 . 1  L i t t e r  s i z e  
5 . 2  R e p r o d u c t i v e  o r g a n s  
5 . 3  
R e p r o d u c t i v e  t r a i t s  
5 . 4  E n d o c r i n e  
h u m a n  h e a r t  d i s e a s e  r e s e a r c h .  T h e r e f o r e ,  a  
s i m p l e  h i e r a r c h y  m a y  b e  h e l p f u l  t o  s o l v e  p r o b -
l e m s  i n  s o m e  c a s e s ,  b u t  m a y  b e  i n a d e q u a t e  i n  
other cases. In addition, owing to the existence 
of multiple overlapping hierarchies for pig 
traits, the management of such data may be 
difficult. Thankfully, progress is being made to 
resolve these issues. 
Ontologies use controlled vocabularies to 
describe objects and the relationships between 
them in a formal manner. In an ontology, the 
Directed Acyclic Graph (DAG), a mathematical 
graphic modelling method, is used to solve 
data management problems with complex 
hierarchical structure. In the example shown in 
Fig. 19.1, the trait 'marbling' is shown to 
belong to the 'meat quality', 'adipose trait' and 
'muscular system physiology' hierarchies. 
Figure 19.2 shows how these traits are linked 
by their respective hierarchy paths. Computer 
tools have been developed and are freely avail-
able to manage ontology data with DAG struc-
tures. The two most popular tools, which are 
likely to be useful to the pig genetics commu-
nity, are AmiGO and OBO-Edit (Gene Ontology 
Tools, 2009). AmiGO is an ontology browser 
adapted to the ATO database, which allows 
users to share and view trait data stored in ATO 
with any web browser on the Internet (ATO, 
2009). OBO-Edit is a Java-based ontology data 
editor, which can be used by anyone to edit 
ontology term definitions and relationships. 
ATO has been a successful project since its 
development from the QTLdb several years ago. 
Recently, the developers of ATO have begun 
working with Mouse Genome Informatics, the 
Rat Genome Database, the European Animal 
Disease Genomics Network of Excellence 
(EADGENE) and the French National Institute 
for Agricultural Research (INRA) to incorporate 
Mammalian Phenotype (MP) ontology and ATO 
into a unified Vertebrate Trait (VT) Ontology 
(2009). This project is aimed at enhancing the 
ability to standardize trait nomenclature within 
and across species. For example, a disease such 
as Atrophic rhinitis may have been considered 
a 'trait' in classical animal genetic studies. In fact, 
in terms of concept specifications, it is not a 
characteristic pig trait observable in the general 
population, but rather a morphological abnor-
mality caused by a disease only in some pigs. In 
addition, a trait name may have variations 
because it is 'modified' by measurement time or 
method (Table 19.1), but these are actually the 
same trait. The separation of diseases from traits 
8 +- II product trait 
IB +- II carcass yield 
1B +- II egg morphology 
+- II egg production rate 
8 +- II meat quality 
1B G meat color 
8 G meat composition 
· G meat ash level 
& meat moisture level 
8 G muscle lipid level 
G intramuscular fat percentage 
G intramuscular fat weight 
~~~,~~m!IGIIIIBIJ 
+- II muscle cholesterol level 
& muscle protein level 
8 +- II connective tissue trait 
8 +- II adipose trait 
8 +- II adipose tissue morphology 
IB G body fat amount 
8 G fat distribution 
ITII1D-
IB G subcutaneous fat 
IB +- II fat pad morphology 
IB +- R white fat morphology 
IB +- R adipose tissue physiology 
8 +- R muscular system trait 
m +- a muscular system morphology 
8 +- a muscular system physiology 
G adenosine deamination 
G muscle androstenone level 
m • muscle conductivity 
m • muscle contractility 
m • muscle glycogen homeostasis 
G muscle indole level 
G muscle lactate level 
e • muscle lipid level 
G intramuscular fat percentage 
intramuscular fat weight 
Fig. 19.1. Example of how traits are organized in 
the Animal Trait Ontology (ATO) database. A trait 
term, for example marbling, may belong to multiple 
trait class hierarchies, as shown in an AmiGO 
browser (http://www.animalgenome.org/cgi-bin/ 
amigo/browse.cgi). 
(Appendices II and III) reflects the efforts towards 
a well-defined and standardized trait nomencla-
ture. Standardization of the trait nomenclature 
will undoubtedly help the pig genome commu-
nity make meaningful trait comparisons, and 
also facilitate the transfer of genomics informa-
tion from some frequently studied species. The 
challenge of using ontologies to standardize 
and manage trait nomenclature is not only a 
F i g .  1 9 . 2 .  A n  0 8 0 - E d i t  g r a p h i c  v i e w  s h o w i n g  t h a t  m u l t i p l e  r e l a t i o n s h i p  p a t h s  m a y  e x i s t  b e t w e e n  a  c h i l d  
t e r m  a n d  i t s  a n c e s t r a l  t e r m .  T h e  s y m b o l  ' I '  m e a n s  t h a t  t h e  r e l a t i o n s h i p  t y p e  i s  ' i s _ a ' ;  T h e  s y m b o l  ' P '  m e a n s  
t h a t  t h e  r e l a t i o n s h i p  t y p e  i s  ' p a r t _ o f ' .  
t e c h n i c a l  i s s u e ,  b u t  a  c o m m u n i t y  i s s u e ,  i n  t h e  
s e n s e  t h a t  i t  h a s  t o  b e  c o m m o n l y  r e c o g n i z e d ,  
m u t u a l l y  a g r e e d  u p o n  a n d  w i d e l y  s h a r e d .  
T r a i t  n o m e n c l a t u r e  r e c o m m e n d a t i o n s  
C u r r e n t l y ,  p i g  t r a i t s  a r e  n a m e d  i n  m a n y  d i f f e r e n t  
w a y s ,  r a n g i n g  f r o m  t h e  v e r y  a b b r e v i a t e d  t o  
o t h e r  n a m e s  t h a t  a r e  v e r b a l l y  l e n g t h y  a n d  s e l f -
d e s c r i p t i v e .  W e  s u g g e s t  a  t r a i t  n a m e  b e  c h o s e n  
t o  r e p r e s e n t  t h a t  w h i c h  i s  m e a s u r e d  o n  a n  i n d i -
v i d u a l  a n i m a l .  W e  h a v e  c o m p i l e d  a n d  e d i t e d  
k n o w n  p i g  t r a i t s  i n t o  a  l i s t  i n  A p p e n d i x  I I .  W e  
s t r o n g l y  r e c o m m e n d  u s e r s  t o  r e f e r  t o  t h e  s p e c i a l -
i z e d  o n l i n e  d a t a b a s e s  f o r  t h e  m o s t  u p - t o - d a t e  
r e f e r e n c e ,  a s  f a r  a s  t h e  u s e  o f  t r a i t  t e r m s  i s  c o n -
c e r n e d .  W h i l e  i t  m i g h t  n o t  b e  r e a l i s t i c  t o  e n f o r c e  
a  n a m i n g  g u i d e l i n e  w i t h o u t  a  c o m m u n i t y  c o n s e n -
s u s ,  w e  r e c o m m e n d  t h e  f o l l o w i n g  s t e p s  t o  t a k e  
o r  f a c t o r s  t o  c o n s i d e r  w h e n  n a m i n g  a  t r a i t :  
1 .  C h e c k  a g a i n s t  e x i s t i n g  d a t a b a s e s  a n d  l i t e r a -
t u r e ,  t o  m a k e  s u r e  a  t r a i t  t e r m  d o e s  n o t  p r e v i -
o u s l y  e x i s t .  G o o d  p l a c e s  t o  s t a r t  a r e  o n l i n e  
d a t a b a s e s  s u c h  a s  A T O ,  O M I A ,  A G R I C O L A  
a n d  P u b M e d .  C h e c k i n g  j o u r n a l s  i n  t h e  f i e l d  
( e . g .  J o u r n a l  o f  A n i m a l  S c i e n c e ) ,  a n d  i n  
c l o s e l y  r e l a t e d  f i e l d s  ( e . g .  M e a t  S c i e n c e ) ,  i s  
e s s e n t i a l  t o o .  S o m e t i m e s ,  r e v i e w i n g  s i m i l a r  
n a m e s  a l s o  h e l p s  t o  i m p r o v e  i d e a s .  
2 .  T r y  t o  b e  i n f o r m a t i v e .  A l t h o u g h  m o r e  
d e t a i l s  c a n  b e  g i v e n  i n  t h e  ' d e s c r i p t i o n '  o f  t h e  
t r a i t ,  t h e  n a m e  i t s e l f  s h o u l d  a l r e a d y  c a r r y  m o s t  
o f  t h e  c o n c e p t u a l  i n f o r m a t i o n  o f  t h a t  t r a i t .  
3 .  T r y  t o  b e  b r i e f .  O n e  o r  a  f e w  k e y  n o u n s ,  o r  
a  s h o r t  n o u n  p h r a s e ,  m a y  b e  g o o d  c a n d i d a t e s .  
S e n t e n c e s  s h o u l d  b e  a v o i d e d  ( i . e .  n o  v e r b ) .  
G e n e r a l l y ,  t h e  n a m e  s h o u l d  b e  s h o r t ,  b u t  d o  
n o t  a b b r e v i a t e  s o  m u c h  a s  t o  l o s e  n e c e s s a r y  
i n f o r m a t i o n .  
4 .  T h e  n a m e  s h o u l d  b e  n e u t r a l .  I t  s h o u l d  r e p -
r e s e n t  a  c o n c e p t ,  n o t  a  t y p e  o r  a  p a r t  o f  t h e  
c o n c e p t .  
5 .  A v o i d  a d j e c t i v e s ,  a d v e r b s  a n d  e x c e s s i v e  
s y m b o l s  i n  t h e  n a m e .  
6 .  I f  s i m i l a r  t r a i t  t e r m s  e x i s t  i n  a n o t h e r  s p e -
c i e s ,  c o n s i d e r  a d a p t i n g  t h e m  f o r  u s e  i n  p i g s .  
T h i s  w i l l  h e l p  w i t h  f u t u r e  c r o s s - s p e c i e s  d a t a  
c o m p a r i s o n s  a n d  i n  b r i n g i n g  c o m p a r a t i v e  
i n f o r m a t i o n  f r o m  o t h e r  s p e c i e s .  
7 .  C o n s i d e r  a  g o o d  a b b r e v i a t i o n  f o r  t h e  n a m e .  
M a k i n g  i t  p h o n i c a l l y  e a s y  t o  p r o n o u n c e  a n d  
e a s y  t o  r e m e m b e r  w i l l  m a k e  i t  m o r e  l i k e l y  t o  b e  
w e l l  u s e d .  
8 .  T h e  n a m e  s h o u l d  b e  i n  E n g l i s h ,  u s i n g  t h e  
A m e r i c a n  s p e l l i n g .  T h e  a b b r e v i a t i o n s  s h o u l d  
b e  i n  c a p i t a l  L a t i n  l e t t e r s .  I f  a n  o r i g i n a l  t r a i t  
t e r m  u s e d  i n  a  s t u d y  i s  n o t  E n g l i s h ,  i t s  E n g l i s h  
e q u i v a l e n t  i s  n e e d e d  f o r  p u b l i c a t i o n s .  
9 .  L a s t l y ,  c h e c k  f o r  p o s s i b l e  n a m e  c o n f l i c t s  t o  
a v o i d  c o n f u s i o n .  
Phenotype nomenclature 
recommendations 
A phenotype is the actual manifestation of 
observable traits. It is a trait observed in an 
individual. It usually consists of a trait with 
characteristic features (e.g. a litter size of nine 
piglets), variations that can be described (e.g. 
black spots on the body) or qualities that can 
be measured (e.g. birth weight of 1.5lb). 
Because there are so many variations in how a 
phenotype can be 'observed' (often such 
observation is made indirectly with instruments 
or through tests) and obtained, a technical 
guide for recording each trait might be ideal. 
None the less, we recommend that the follow-
ing components are included for a complete 
phenotype record: 
1. What is the observation for? This is nor-
mally the trait type or super-trait name, such as 
ADG or carcass weight. 
2. How is the observation made? This refers 
to the methods used to measure or make the 
observation (e.g. balance, ruler, ultrasound 
machine, scores, etc.). 
3. How are the observational data processed? 
This is the calculation necessary to derive the 
results for recording (e.g. calculation of ADG, 
conversion of ultrasound value to length). 
4. What is the unit of the observed data (e.g. 
inch or centimetre for length, pound or gram for 
weight, percentage or ratio for fractions, etc.)? 
In addition, a description of comments for a 
phenotype record may be necessary for the 
data users to correctly understand and use the 
data. For example, when blood samples are 
taken, the number of hours the pig is fasted 
might be an important cofactor for the blood 
cholesterol concentration measured. 
When a phenotype is a reflection of certain 
genotypes, the phenotype symbol should be in 
the same characters as the genotype and allele 
symbols. The difference is that the characters 
should not be underlined or in italics, and they 
should be written with a space between locus 
characters and allele characters, instead of an 
asterisk. Square brackets, [ ], may also be used. 
In classical genetics, phenotypes are 
often used to denote Mendelian genotypes. 
This is done using an abbreviation of the trait, 
followed by a superscripted plus ( +) or minus 
(-)sign to represent 'presence' or 'absence' of 
certain trait features. For example, halothane-
negative is denoted as 'Hal-' and halothane-
positive as 'Hal+'. A phenotype denotation can 
also be used to represent genetic haplotypes, 
such that 'K88ab+, ac+, ad-' are written 
together as an entire denotation. Likewise, 
numbers or letters may be used to denote 
alleles when polymorphisms are observed, for 
example, ApoB112 , ApoB213 , etc. (note the dif-
ference from recording genotypes, where ital-
ics or asterisks are required). 
Future Prospects 
The Gene Ontology and Mammalian Phenotype 
Ontology are already playing a role in robust 
annotation of mammalian genes and pheno-
types in the context of mutations, quantitative 
traitloci, etc. (Smith eta/., 2005). Undoubtedly, 
a standardized pig genetic nomenclature will 
more effectively facilitate efficient pig genome 
annotation and transfer of knowledge from 
information-rich species such as humans and 
the mouse, and make it possible for new bio-
informatics tools to easily streamline data man-
agement and genetic analysis. 
Several genome databases, such as ArkDB 
(http:/ /www.thearkdb.org/), Animal QTLdb 
(http:/ /www.animalgenome.org/QTLdb), 
Ensembl (http:/ /www.ensembl.org/) and NCBI 
GeneDB (http:/ /www.ncbi.nlm.nih.gov/gene), 
have played a role in the usage of commonly 
accepted gene/trait notations. Undoubtedly, 
existing and new genome databases and tools 
will further develop and evolve. As such, a 
standardized genetic nomenclature in pigs will 
definitely become crucial for information shar-
ing and comparisons between different research 
groups, across experiments and even across 
species. 
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2 5 , 2 5 - 2 9 .  
V e r t e b r a t e  T r a i t  O n t o l o g y  ( 2 0 0 9 )  V e r t e b r a t e  T r a i t  O n t o l o g y ,  A m o G O .  D e p a r t m e n t  o f  A n i m a l  S c i e n c e ,  I o w a  
S t a t e  U n i v e r s i t y ,  A v a i l a b l e  a t :  h t t p : / / w w w . a n i m a l g e n o m e . o r g / c g i - b i n / a m i o n / b r o w s e . c g i  ( l a s t  u p d a t e d  
1 0  D e c e m b e r  2 0 0 9 ) .  
Y o u n g ,  L . D .  ( 1 9 9 8 )  S t a n d a r d  n o m e n c l a t u r e  a n d  p i g  g e n e t i c  g l o s s a r y .  I n :  R o t h s c h i l d ,  M . F .  a n d  R u v i n s k y ,  A .  
( e d s )  T h e  G e n e t i c s  o f  t h e  P i g .  C A B  I n t e r n a t i o n a l ,  W a l l i n g f o r d ,  U K ,  p p .  5 4 1 - 5 4 9 .  
Appendix I Genetic Glossary 
Bold words are glossary entries. Italicized words are concepts that may be independent glos-
sary entries as well. 
Adaptation traits -Adaptation traits contribute to individual fitness and to the evolution of animal genetic 
resources. By definition, these traits are also important to the ability of the animal genetic resource to 
be sustained in the production environment. 
Additive genetic effects -The effect of an allele on animal performance, independent of the effect of the 
other allele at a locus. These effects of the two alleles at a locus add up (thus 'additive'). Alleles at a 
locus may have other effects (dominance, epistasis), so that there are not genes that have just 'addi-
tive' effects and other genes with only 'dominance' effects. Additive genetic effects can be inherited; 
other genetic effects such as dominance and epistasis are the result of allele combinations that are 
lost between generations. The additive genetic effect that an animal has for a trait is equal to its breed-
ing value. 
Allele- One of a pair, or series of alternative forms, of a gene that can occur at a given locus on homolo-
gous chromosomes. 
Amino acids - Any one of a class of organic compounds containing the amino (NH2) group and the car-
boxyl (COOH) group. Amino acids are combined to form proteins. 
Ancestor- Any individual from which an animal is descended. 
Animal model - A system for genetic evaluations that estimates breeding values of individual animals 
(males, females) at the same time. The system uses production data on all known relatives in calculat-
ing a genetic evaluation. 
Assortative mating - Assigning animals as mates based on phenotypic or genetic likeness. Positive 
assortative mating is mating animals that are more similar than average. Negative assortative mating 
is mating animals that are less similar than average. 
Autosome- Any chromosome that is not a sex chromosome. 
Backcross- The cross produced by mating a first-cross animal back to one of its parent lines or breeds. 
Best linear unbiased prediction (BLUP)- A method of genetic prediction (with the properties of smallest 
variance, linear and unbiasedness) that is particularly appropriate when performance data come from 
genetically diverse contemporary groups. 
Breed - Either a subspecific group of domestic livestock with definable and identifiable external character-
istics that enable it to be separated by visual appraisal from other similarly defined groups within the 
same species, or a group for which geographical and/or cultural separation from phenotypically simi-
lar groups has led to acceptance of its separate identity. 
Breeding value -The mean genetic value of an individual as a parent. It can be estimated as the average 
superiority of an individual's progeny relative to all other progeny under conditions of random mating. 
Categorical trait- Scores are given usually in a few categories up to several categories (e.g. scores 1-5 
for leg movement). 
Centromere- Spindle-fibre attachment region of a chromosome. 
Chromosome - Microscopically observable linear arrangement of DNA in the nucleus of a cell. 
Chromosomes carry the genes responsible for the determination and transmission of hereditary 
characteristics. 
Codominant alleles- Alleles, each of which produces an independent effect in heterozygotes. 
Combining ability- The mean performance of a line when involved in a crossbreeding system. General 
combining ability is the average performance when a breed or line is crossed with two or more other 
breeds or lines. Specific combining ability is the degree to which the performance of a specific cross 
deviates from the average general combining ability of two lines. 
Composite (synthetic) breed - A hybrid with at least two, and typically more, breeds in its background. 
Composites are expected to be bred to their own kind, retaining a level of hybrid vigour normally 
associated with traditional crossbreeding systems. 
Control line- A line that is randomly selected and randomly mated. Usually used in selection experiments 
to monitor environment effects in order to estimate genetic change in a selected line. 
Correlation coefficient- A measure of the interdependence of two random variables that ranges in value 
from -1 to + 1, indicating perfect negative correlation at -1, absence of correlation at zero, and perfect 
positive correlation at + 1. It determines the degree to which the movements of two variables are asso-
ciated. No cause and effect is implied. 
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C o v a r i a n c e  - T h e  d e g r e e  t o  w h i c h  t w o  m e a s u r e m e n t s  v a r y  t o g e t h e r .  A  p o s i t i v e  c o v a r i a n c e  i s  w h e n  t w o  
m e a s u r e m e n t s  t e n d  t o  i n c r e a s e  t o g e t h e r .  A  n e g a t i v e  c o v a r i a n c e  i s  w h e n  o n e  m e a s u r e m e n t  i n c r e a s e s  
a n d  t h e  o t h e r  m e a s u r e m e n t  t e n d s  t o  d e c r e a s e .  
C r o s s b r e e d i n g  - M a t i n g s  b e t w e e n  a n i m a l s  o f  d i f f e r e n t  b r e e d s  o r  l i n e s .  
C r o s s o v e r - T h e  p r o c e s s  d u r i n g  m e i o s i s  w h e n  c h r o m o s o m a l  s e g m e n t s  f r o m  d i f f e r e n t  m e m b e r s  o f  a  h o m o -
l o g o u s  p a i r  o f  c h r o m o s o m e s  b r e a k ,  a n d  p a r t  o f  o n e  w i l l  j o i n  a  p a r t  o f  t h e  o t h e r ,  s o  t h a t  t w o  g a m e t e s  
f o r m  p o s s e s s i n g  n e w  c o m b i n a t i o n s  o f  g e n e s .  T h e  f r e q u e n c y  o f  c r o s s o v e r  b e t w e e n  t w o  l o c i  i s  p r o p o r -
t i o n a l  t o  t h e  p h y s i c a l  d i s t a n c e  b e t w e e n  t h e m .  
C r o s s o v e r  u n i t  - E a c h  u n i t  i s  e q u a l  t o  a  1 %  f r e q u e n c y  o f  c r o s s o v e r  g a m e t e s .  
C y t o p l a s m  - T h e  p r o t o p l a s m  o u t s i d e  a  c e l l  n u c l e u s .  
D e s c e n d a n t - A n  i n d i v i d u a l  d e s c e n d e d  f r o m  o t h e r  i n d i v i d u a l s .  
D i a l l e l  c r o s s - W h e n  b o t h  m a l e s  a n d  f e m a l e s  f r o m  e a c h  b r e e d  ( o r  l i n e )  i n  a  s e t  o f  b r e e d s  ( o r  l i n e s )  a r e  
m a t e d  t o  m a l e s  a n d  f e m a l e s  o f  e a c h  b r e e d  ( o r  l i n e )  i n  t h e  s e t  i n c l u d i n g  t h e i r  o w n  b r e e d  ( o r  l i n e ) .  
D N A  - D e o x y r i b o n u c l e i c  a c i d ,  t h e  c h e m i c a l  m a t e r i a l  t h a t  c a r r i e s  i n f o r m a t i o n  t o  c o d e  f o r  a  g e n e .  
D o m i n a n t - A p p l i e d  t o  o n e  m e m b e r  o f  a n  a l l e l i c  p a i r  o f  g e n e s ,  w h i c h  h a s  t h e  a b i l i t y  t o  e x p r e s s  i t s e l f  w h o l l y  
o r  l a r g e l y  a t  t h e  e x c l u s i o n  o f  t h e  e x p r e s s i o n  o f  t h e  o t h e r  a l l e l e .  
D o m i n a n c e  g e n e t i c  e f f e c t s  - T h e  e f f e c t  t h a t  a n  a l l e l e  h a s  o n  a n i m a l  p e r f o r m a n c e ,  w h i c h  d e p e n d s  u p o n  
t h e  g e n o t y p e  a t  t h e  l o c u s .  F o r  e x a m p l e ,  t h e  ' a '  a l l e l e  m a y  h a v e  a  d i f f e r e n t  e f f e c t  o n  a n i m a l  p e r f o r m a n c e  
i n  ' a a '  a n i m a l s  t h a n  i n  ' A a '  a n i m a l s .  S e e  a d d i t i v e  g e n e t i c  e f f e c t s .  
E c o n o m i c  t r a i t  l o c i  - L o c i  t h a t  h a v e  e f f e c t s  o n  t r a i t s  o f  e c o n o m i c  i m p o r t a n c e .  
E c o n o m i c  v a l u e - A  m e a s u r e  o f  t h e  c o n t r i b u t i o n  a n  i n d i v i d u a l  t r a i t  m a k e s  t o  t h e  o v e r a l l  e c o n o m i c  v a l u e  o f  
a n  a n i m a l .  
E n v i r o n m e n t - T h e  a g g r e g a t e  o f  a l l  t h e  e x t e r n a l  c o n d i t i o n s  a n d  i n f l u e n c e s  a f f e c t i n g  t h e  l i f e  a n d  d e v e l o p m e n t  
o f  t h e  o r g a n i s m .  
E n v i r o n m e n t a l  c o r r e l a t i o n  - W h e n  t w o  t r a i t s  t e n d  t o  c h a n g e  i n  a s s o c i a t i o n  w i t h  e a c h  o t h e r  a s  a  r e s u l t  o f  
e n v i r o n m e n t a l  e f f e c t s .  
E n v i r o n m e n t a l  v a r i a n c e - V a r i a t i o n  i n  p h e n o t y p e  t h a t  r e s u l t s  f r o m  v a r i a t i o n  i n  e n v i r o n m e n t a l  e f f e c t s .  
E p i s t a s i s  - W h e n  t h e  g e n e  a t  o n e  l o c u s  a f f e c t s  t h e  e x p r e s s i o n  o f  t h e  g e n e  a t  a n o t h e r  l o c u s .  
E s t i m a t e d  b r e e d i n g  v a l u e - A  p r e d i c t i o n  o f  a  b r e e d i n g  v a l u e .  S e e  b r e e d i n g  v a l u e .  
F ,  - A n i m a l s  r e s u l t i n g  f r o m  c r o s s i n g  p a r e n t s  f r o m  d i f f e r e n t  l i n e s  o r  b r e e d s .  
F
2
- A n i m a l s  r e s u l t i n g  f r o m  m a t i n g s  a m o n g  F ,  p a r e n t s .  
F
3
- A n i m a l s  r e s u l t i n g  f r o m  m a t i n g s  a m o n g  F
2  
p a r e n t s .  
F a m i l y  s i z e  - T h e  m e a n  n u m b e r  o f  o f f s p r i n g  p e r  p a r e n t  t h a t  s u c c e s s f u l l y  r e p r o d u c e .  
F u l l  s i b s  - I n d i v i d u a l s  h a v i n g  t h e  s a m e  m a l e  a n d  f e m a l e  p a r e n t s .  
G a m e t e - A  s p e r m  o r  e g g  c e l l  c o n t a i n i n g  t h e  h a p l o i d  ( 1  n )  n u m b e r  o f  c h r o m o s o m e s .  
G e n e - A  f u n c t i o n a l  h e r e d i t a r y  u n i t  t h a t  o c c u p i e s  a  f i x e d  l o c a t i o n  o n  a  c h r o m o s o m e ,  h a s  a  s p e c i f i c  i n f l u e n c e  
o n  p h e n o t y p e  a n d  i s  c a p a b l e  o f  m u t a t i o n  t o  v a r i o u s  a l l e l i c  f o r m s .  
G e n e r a t i o n  i n t e r v a l  - T h e  a v e r a g e  a g e  o f  t h e  p a r e n t s  w h e n  t h e  p r o g e n y  t h a t  w i l l  r e p l a c e  t h e m  a r e  
b o r n .  
G e n e t i c  c o r r e l a t i o n  - W h e n  t w o  t r a i t s  t e n d  t o  c h a n g e  i n  t h e  s a m e  o r  o p p o s i t e  d i r e c t i o n s  a s  a  r e s u l t  o f  
g e n e t i c  e f f e c t s .  
G e n e t i c  d i s t a n c e s  - A  m e a s u r e  o f  g e n e  d i f f e r e n c e s  b e t w e e n  p o p u l a t i o n s  ( h e n c e  g e n e t i c  r e l a t i o n s h i p s  
a m o n g  t h e m )  d e s c r i b e d  b y  s o m e  n u m e r i c a l  q u a n t i t y ;  t h e  g e n e  d i f f e r e n c e s  a r e  u s u a l l y  r e f e r r e d  t o  a s  
m e a s u r e d  b y  a  f u n c t i o n  o f  g e n e  f r e q u e n c i e s .  
G e n e t i c  d r i f t  - C h a n g e s  i n  g e n e  f r e q u e n c y  i n  s m a l l  b r e e d i n g  p o p u l a t i o n s  d u e  t o  c h a n c e  f l u c t u a t i o n s .  
G e n e t i c  g a i n - T h e  a m o u n t  o f  i n c r e a s e  i n  p e r f o r m a n c e  t h a t  i s  a c h i e v e d  t h r o u g h  g e n e t i c  s e l e c t i o n  a f t e r  o n e  
g e n e r a t i o n  o f  s e l e c t i o n .  
G e n e t i c  m a p s  - S e e  l i n k a g e  m a p .  
G e n e t i c  m a r k e r  - A  g e n e  o r  D N A  s e q u e n c e  h a v i n g  a  k n o w n  l o c a t i o n  o n  a  c h r o m o s o m e  a n d  a s s o c i a t e d  
w i t h  a  p a r t i c u l a r  g e n e  o r  t r a i t ;  a  g e n e  p h e n o t y p i c a l l y  a s s o c i a t e d  w i t h  a  p a r t i c u l a r ,  e a s i l y  i d e n t i f i e d  t r a i t  
a n d  u s e d  t o  i d e n t i f y  a n  i n d i v i d u a l  o r  c e l l  c a r r y i n g  t h a t  g e n e .  
G e n e t i c  v a r i a n c e  - V a r i a t i o n  i n  p h e n o t y p e  t h a t  r e s u l t s  f r o m  v a r i a t i o n s  i n  g e n e t i c  c o m p o s i t i o n  a m o n g  
i n d i v i d u a l s .  
G e n o m e  - T h e  c o m p l e t e  s e t  o f  g e n e s  a n d  n o n - c o d i n g  s e q u e n c e s  p r e s e n t  i n  e a c h  c e l l  o f  a n  o r g a n i s m ,  o r  
t h e  g e n e s  i n  a  c o m p l e t e  h a p l o i d  s e t  o f  c h r o m o s o m e s  o f  a  p a r t i c u l a r  o r g a n i s m .  
G e n o t y p e  - T h e  g e n e t i c  c o n s t i t u t i o n  o f  o n e  o r  a  f e w  g e n e ( s )  o r  l o c u s  ( l o c 1 ) ,  o r  t o t a l  g e n e t i c  m a k e - u p  
( g e n e s )  o f  a n  i n d i v i d u a l  o r g a n i s m .  
Genotype-environment interaction -When the difference in performance between two genotypes differs, 
depending upon the environment in which performance is measured. This may be a change in the 
magnitude of the difference or a change in rank of the genotypes. 
Germplasm -The germinal material or physical basis of heredity; the sum total of the genes. 
Grade-up - The process of repeated backcrossing to one parental line to produce a population that is 
nearly purebred. 
Half sibs - Individuals that share only one common parent. 
Haplotype - A set of alleles at a closely linked group of loci, so closely linked that the allelic set behaves 
almost as one allele in terms of inheritance. 
Hardy-Weinberg law - A population is in genotypic equilibrium if p and q are the frequencies of alleles 
A and a, respectively, and p2, 2pq and cf are the genotypic frequencies of AA, Aa and aa under the 
condition of random mating. 
Heritability- Degree to which a given trait is controlled by inheritance; proportion of total phenotypic variation 
that is attributable to genetic variation (in contrast to environment-caused variation). 
Heterosis- The degree to which the performance of a crossbred animal is better or worse than the average 
performance of the parents. 
Heterozygote, adj. heterozygous- An organism with unlike members of any given pair or series of alleles, 
which consequently produces unlike gametes. 
Homologous chromosomes - Chromosomes that occur in pairs and are similar in size and shape, one 
having come from the male and one from the female parent. 
Homozygote, adj. homozygous -An organism whose chromosomes carry identical members of a given 
pair of genes. The gametes are therefore all alike with respect to this locus. 
Inbreeding- Matings among related individuals, which result in progeny that have less heterozygosity and 
hence more homozygous gene pairs than the average of the population. 
Inbreeding coefficient - A measurement of the increase in homozygosity; each unit is equal to a 1% 
increase in homozygosity relative to the average homozygosity in the base population. 
Inbreeding depression -The decreased performance normally associated with accumulation of inbreed-
ing. Many recessive genes result in undesired traits or decreased performance when they are 
expressed.lnbred animals have more recessive genes in the homozygous condition that are expressed 
and result in reduced performance or undesired traits. 
Independent culling- When animals are culled if they do not meet all of the minimum levels of performance 
for a set of traits. 
lntrogression - A breeding strategy for transferring specific favourable alleles from a donor population to 
a recipient population. This would, for example, be of great interest for genes responsible for disease 
resistance, which could be introgressed into a susceptible, but otherwise economically superior, 
breed. 
Karyotype - The appearance of the metaphase chromosomes of an individual or species, which shows 
the comparative size, shape and morphology of the different chromosomes. 
Lethal gene -A gene that results in the death of the animal. 
Liability- Both internal (e.g. genetic merit) and external (e.g. nutrition, disease, exposure) forces that influence 
the expression of a threshold character (e.g. disease, conception, abnormalities, etc.). 
Line-breeding - Mating of selected individuals from successive generations to produce animals with a 
high relationship to one or more selected ancestors. It is a mild form of inbreeding. 
Linkage - Association of genes physically located on the same chromosome. A group of linked genes is 
called a linkage group. 
Linkage map- A linear map of an experimental population that shows the position of its known genes and/ 
or genetic markers relative to each other in terms of recombination frequency. 
Locus, pl. loci - A fixed position on a chromosome occupied by a given gene or one of its alleles. 
Major gene - A gene that has an easily recognizable and measurable effect on a characteristic. 
Marker - Specific and identifiable sequences of the DNA molecule. These markers may or may not be 
functional genes. 
Marker-assisted selection (MAS) - Selection for specific alleles using genetic markers. 
Maternal heterosis -The advantage of the crossbred mother over the average of purebred mothers. 
Mating systems - The rules that describe how selected breeds and/or individuals will be paired at 
mating. 
Meiosis -The process by which the chromosome number of a reproductive cell becomes reduced to half 
the diploid (2n) or somatic number and results in the formation of eggs or sperm. 
M i g r a t i o n  - M o v e m e n t  o f  a n i m a l s ,  a n d  c o n s e q u e n t l y  g e n e s ,  f r o m  o n e  p o p u l a t i o n  t o  a n o t h e r .  
M i t o c h o n d r i a  - S m a l l  b o d i e s  i n  t h e  c y t o p l a s m  o f  m o s t  p l a n t  a n d  a n i m a l  c e l l s  t h a t  a r e  r e s p o n s i b l e  f o r  
e n e r g y  p r o d u c t i o n .  
M i t o s i s - C e l l  d i v i s i o n  p r o c e s s  i n  w h i c h  t h e r e  i s  f i r s t  a  d u p l i c a t i o n  o f  c h r o m o s o m e s ,  f o l l o w e d  b y  m i g r a t i o n  
o f  c h r o m o s o m e s  t o  t h e  e n d s  o f  t h e  s p i n d l e  a n d  a  d i v i d i n g  o f  t h e  c y t o p l a s m ,  r e s u l t i n g  i n  t h e  f o r m a t i o n  
o f  t w o  c e l l s  w i t h  a  d i p l o i d  ( 2 n )  n u m b e r  o f  c h r o m o s o m e s .  
M o l e c u l a r  g e n e t i c s - T h e  b r a n c h  o f  g e n e t i c  s t u d i e s  t h a t  d e a l s  w i t h  h e r e d i t a r y  t r a n s m i s s i o n  a n d  v a r i a t i o n  
o n  t h e  m o l e c u l a r  l e v e l .  I t  d e a l s  w i t h  t h e  e x p r e s s i o n  o f  g e n e s  b y  s t u d y i n g  t h e  D N A  s e q u e n c e s  o f  
c h r o m o s o m e s .  
M u l t i p l e  a l l e l e s - T h r e e  o r  m o r e  a l t e r n a t i v e  f o r m s  o f  a  g e n e  r e p r e s e n t i n g  t h e  s a m e  l o c u s  i n  a  g i v e n  p a i r  o f  
c h r o m o s o m e s .  
M u t a t i o n  - A  s u d d e n  c h a n g e  i n  t h e  g e n o t y p e  o f  a n  o r g a n i s m .  T h e  t e r m  i s  m o s t  o f t e n  u s e d  i n  r e f e r e n c e  t o  
p o i n t  m u t a t i o n s  ( c h a n g e s  i n  b a s e  s e q u e n c e  w i t h i n  a  g e n e ) ,  b u t  c a n  r e f e r  t o  c h r o m o s o m a l  c h a n g e s .  
N a t u r a l  s e l e c t i o n - N a t u r a l  p r o c e s s e s  f a v o u r i n g  r e p r o d u c t i o n  b y  i n d i v i d u a l s  t h a t  a r e  b e t t e r  a d a p t e d ,  a n d  
t e n d i n g  t o  e l i m i n a t e  t h o s e  l e s s  a d a p t e d  t o  t h e i r  e n v i r o n m e n t .  
N u c l e u s  - P a r t  o f  a  c e l l  c o n t a i n i n g  c h r o m o s o m e s  a n d  s u r r o u n d e d  b y  c y t o p l a s m .  
O u t c r o s s i n g - M a t i n g  o f  i n d i v i d u a l s  t h a t  a r e  l e s s  c l o s e l y  r e l a t e d  t h a n  t h e  a v e r a g e  o f  t h e  p o p u l a t i o n .  
O v e r d o m i n a n c e  - A  f o r m  o f  d o m i n a n c e  w h e r e  t h e  p e r f o r m a n c e  o f  t h e  h e t e r o z y g o t e  e x c e e d s  t h a t  o f  t h e  
b e s t  h o m o z y g o t e .  
P a r t i a l  d o m i n a n c e  - A  f o r m  o f  d o m i n a n c e  w h e r e  t h e  p e r f o r m a n c e  o f  t h e  h e t e r o z y g o t e  i s  i n t e r m e d i a t e  
b e t w e e n  t h e  t w o  h o m o z y g o t e s ,  b u t  m o r e  c l o s e l y  r e s e m b l e s  t h e  p e r f o r m a n c e  o f  t h e  h o m o z y g o u s  
d o m i n a n t  t y p e .  
P e d i g r e e - U s u a l l y  r e f e r s  t o  a  p e d i g r e e  c h a r t  o r  w h a t  a  p e d i g r e e  c h a r t  r e p r e s e n t s  i n  g e n e t i c s .  I t  i s  a  d o c u -
m e n t  t o  r e c o r d  t h e  a n c e s t r y  o f  a n  i n d i v i d u a l .  A  p e d i g r e e  c a n  a l s o  b e  u s e d  t o  i l l u s t r a t e  t h e  f a m i l y  
s t r u c t u r e  o r  b r e e d i n g  s c h e m e .  
P e n e t r a n c e  - T h e  p r o p o r t i o n  o f  t h e  i n d i v i d u a l s  w i t h  a  p a r t i c u l a r  g e n e  c o m b i n a t i o n  t h a t  e x p r e s s  t h e  
c o r r e s p o n d i n g  t r a i t .  
P e r m a n e n t  e n v i r o n m e n t a l  e f f e c t s  - E n v i r o n m e n t a l  e f f e c t s  t h a t  r e s u l t  i n  p e r m a n e n t  e f f e c t s  o n  t h e  p h e n o t y p i c  
e x p r e s s i o n  o f  a  t r a i t .  F o r  e x a m p l e ,  s e v e r e  m a s t i t i s  d u r i n g  l a c t a t i o n  m a y  h a v e  a  p e r m a n e n t  e f f e c t  o n  m i l k  
p r o d u c t i o n  a n d  l i t t e r  w e a n i n g  w e i g h t  f o r  a n  a n i m a l  i n  s u b s e q u e n t  l i t t e r s .  
P h e n o t y p e  - A c t u a l  e x h i b i t  o f  o b s e r v a b l e  t r a i t s .  N o r m a l l y ,  i t  r e f e r s  t o  c h a r a c t e r i s t i c s  o f  a n  i n d i v i d u a l  s u c h  
a s  s i z e ,  s h a p e ,  c o l o u r  o r  p e r f o r m a n c e .  
P h e n o t y p i c  c o r r e l a t i o n  - W h e n  t w o  t r a i t s  t e n d  t o  c h a n g e  i n  t h e  s a m e  o r  d i f f e r e n t  d i r e c t i o n  a s  a  n e t  r e s u l t  
o f  g e n e t i c  a n d  e n v i r o n m e n t a l  e f f e c t s .  
P h e n o t y p i c  v a l u e  - A  p e r f o r m a n c e  r e c o r d ;  a  m e a s u r e  o f  a n  a n i m a l ' s  p e r f o r m a n c e  f o r  a  t r a i t .  
P h e n o t y p i c  v a r i a t i o n  - V a r i a t i o n  i n  p h e n o t y p e  t h a t  r e s u l t s  f r o m  v a r i a t i o n  i n  g e n e t i c  a n d  e n v i r o n m e n t a l  
e f f e c t s  o n  t h e  i n d i v i d u a l s .  
P l e i o t r o p y  - T h e  p r o p e r t y  o f  a  g e n e  w h e r e b y  i t  a f f e c t s  t w o  o r  m o r e  c h a r a c t e r s ,  s o  t h a t ,  i f  t h e  g e n e  i s  
s e g r e g a t i n g ,  i t  c a u s e s  s i m u l t a n e o u s  v a r i a t i o n  i n  t h e  c h a r a c t e r s  i t  a f f e c t s .  
P o l y m o r p h i s m - W h e r e  D N A  o r  g e n e s  h a v e  m o r e  t h a n  t w o  f o r m s  o r  a l l e l e s  i n  t h e  p o p u l a t i o n .  
P o p u l a t i o n - E n t i r e  g r o u p  o f  o r g a n i s m s  o f  a  k i n d  t h a t  i n t e r b r e e d .  
P o p u l a t i o n  g e n e t i c s  - T h e  b r a n c h  o f  g e n e t i c s  t h a t  d e a l s  w i t h  f r e q u e n c i e s  o f  a l l e l e s  i n  g r o u p s  o f  
i n d i v i d u a l s .  
P r o g e n y - O f f s p r i n g  o r  i n d i v i d u a l s  r e s u l t i n g  f r o m  s p e c i f i c  m a t i n g s .  
P r o g e n y  t e s t  - A  t e s t  u s e d  t o  h e l p  p r e d i c t  a n  i n d i v i d u a l ' s  b r e e d i n g  v a l u e s ,  i n v o l v i n g  m u l t i p l e  m a t i n g s  o f  
t h a t  i n d i v i d u a l  a n d  e v a l u a t i o n  o f  i t s  o f f s p r i n g .  
P r o t e i n  - A n y  o f  a  g r o u p  o f  c o m p l e x  n i t r o g e n o u s  o r g a n i c  c o m p o u n d s  t h a t  c o n t a i n  a m i n o  a c i d s  a s  t h e i r  b a s i c  
s t r u c t u r a l  u n i t s ,  o c c u r  i n  a l l  l i v i n g  m a t t e r  a n d  a r e  e s s e n t i a l  f o r  t h e  g r o w t h  a n d  r e p a i r  o f  a n i m a l  t i s s u e .  
Q u a l i t a t i v e  t r a i t " ' - A  t r a i t  t h a t  c a n  g e n e r a l l y  b e  c l a s s i f i e d  i n t o  a  l i m i t e d  n u m b e r  o f  c a t e g o r i e s ,  a n d  t h e  a n i m a l  
c a n  b e  s a i d  t o  ' p o s s e s s '  t h e  q u a l i t y  o r  n o t .  E x a m p l e s  i n c l u d e  h a i r  c o l o u r ,  s k i n  c o l o u r  a n d  e a r  s t a t u r e .  
Q u a n t i t a t i v e  t r a i t  - A  t r a i t  t h a t  i s  r e p r e s e n t e d  b y  a n  a l m o s t  c o n t i n u o u s  d i s t r i b u t i o n  o f  m e a s u r e m e n t s .  
E x a m p l e s  i n c l u d e  a v e r a g e  d a i l y  g a i n ,  b a c k f a t  t h i c k n e s s  a n d  h e i g h t .  
Q u a n t i t a t i v e  t r a i t  l o c u s  ( Q T L )  - A  l o c u s  t h a t  a f f e c t s  a  q u a n t i t a t i v e  t r a i t .  
R a n d o m  m a t i n g  - A  m a t i n g  s y s t e m  i n  w h i c h  a n i m a l s  a r e  a s s i g n e d  a s  b r e e d i n g  p a i r s  a t  r a n d o m ,  w i t h o u t  
r e g a r d  t o  g e n e t i c  r e l a t i o n s h i p  o r  p e r f o r m a n c e .  
R e c e s s i v e - A p p l i e s  t o  o n e  m e m b e r  o f  a n  a l l e l i c  p a i r  t h a t  l a c k s  t h e  a b i l i t y  t o  m a n i f e s t  i t s e l f  w h e n  t h e  o t h e r ,  
d o m i n a n t  m e m b e r  i s  p r e s e n t .  
Reciprocal cross - A breeding scheme where males of breed A are mated to females of breed B and 
males of breed B are mated to females of breed A. 
Reciprocal recurrent selection- A method of selection for combining ability or heterosis. Selection within 
two lines is based on the performance of crossbred progeny produced by crossing the two lines. 
Recombination -The observed new combinations of DNA segments, or loci, or traits, which are different 
from those combinations exhibited by the parents. 
Recurrent selection -A method of selection for combining ability or heterosis. Selection within one line is 
based on performance of crossbred progeny from matings with a 'tester' line. 
Repeatability - The proportion of total phenotypic variation that is attributable to variations caused by 
genetic and permanent environmental effects. It is a measure of the degree to which early measures 
of a trait can predict later records of the same trait. 
RNA - Ribonucleic acid, involved in the transcription of genetic information from DNA. 
Segregation- The separation of paired alleles at loci during germ eel/formation. 
Selection -Any natural or artificial process favouring the survival and propagation of certain individuals in 
a population. 
Selection criteria- The character(s) upon which selection decisions are based, with the intent of changing 
the character(s) in the selection objective. 
Selection differential -The difference in mean performance of the selected group of animals relative to 
the mean performance of all animals available for selection. 
Selection index-The combining of measurements from several sources into an estimate of genetic value; 
when more than one measurement on a trait, and/or measurements of the trait on relatives, and/or 
measurements of more than one trait are combined into a single estimate of overall genetic value. 
Selection intensity- The proportion of animals selected to be parents relative to the total number available 
for selection. The smaller the proportion selected, the higher the selection intensity. 
Selection objective- The character(s) that are intended to be modified by selection. 
Sex chromosomes -The X or Y chromosomes. 
Sex-influenced -Traits for which the expression depends on the sex of the individual. 
Sex-limited- A trait that can be expressed only in one sex, such as milk production. 
Sex-linked - Genes that are located on the sex (X or Y) chromosomes. 
Synthetic breed - See composite breed. 
Zygote- The cell produced by the union of mature gametes (egg and sperm) in reproduction. 
A p p e n d i x  I I  P i g  T r a i t  G l o s s a r y  
T h e  p i g  t r a i t s  a r e  m a i n l y  a b r i d g e d  f r o m  t h e  A n i m a l  T r a i t  O n t o l o g y  ( A T O )  d a t a b a s e  ( h t t p : / / w w w .  
a n i m a l g e n o m e . o r g / b i o i n f o / p r o j e c t s /  A T O / ) .  
A b d o m i n a l  f a t  ( A B D F ) - A b d o m i n a l  f a t  m e a s u r e d  b y  w e i g h t  a n d / o r  c o n v e r t e d  t o  p e r c e n t a g e .  
A C T H  b a s a l  l e v e l  ( A C T H 1 )  - L e v e l  o f  a d r e n o c o r t i c o t r o p h i c  h o r m o n e  p r o d u c e d  b y  t h e  a n t e r i o r  l o b e  o f  t h e  
p i t u i t a r y  g l a n d  t h a t  s t i m u l a t e s  t h e  s e c r e t i o n  o f  c o r t i s o n e  a n d  o t h e r  h o r m o n e s  b y  t h e  a d r e n a l  c o r t e x .  
A g e  ( A G E )  - A g e  a t  c e r t a i n  p h y s i o l o g i c a l  o r  p r o d u c t i o n  s t a g e .  O f t e n  m e a s u r e d  a t  t i m e s  o f  f a r r o w i n g  
( A G E L F ) ,  p u b e r t y  ( A G E P ) ,  s l a u g h t e r  ( E N D A G E )  o r  o t h e r  t i m e s .  
A n d r o s t e n o n e ,  l a b o r a t o r y  ( A N D R )  - L a b o r a t o r y  m e a s u r e m e n t  o f  a n d r o s t e n o n e  c o n c e n t r a t i o n .  
A n t i - K 8 8  E .  c o l i  l g G  l e v e l  ( K 8 8 A b ) - L a b o r a t o r y  d e t e c t e d  o r  q u a n t i f i e d  a n t i - K 8 8  a n t i b o d y  l e v e l  ( l g G )  t o  
E s c h e r i c h i a  c o l i .  A l s o  d e n o t e d  a s  l g G  l e v e l s  t o  K B B  a n t i g e n  ( I G G 2 K 8 8 ) .  
A n t i - 0 1 4 9  E .  c o l i  l g G  l e v e l  ( 0 1 4 9 A b R ) - L a b o r a t o r y  d e t e c t e d  o r  q u a n t i f i e d  a n t i - 0 1 4 9  a n t i b o d y  l e v e l  
( l g G ) .  A l s o  d e n o t e d  a s  l g G  l e v e l s  t o  E .  c o l i  0 1 4 9  ( I G G 2 0 1 4 9 ) .  
A s p a r t a t e  a m i n o  t r a n s f e r a s e  a c t i v i t y  ( A S T )  - L a b o r a t o r y  m e a s u r e m e n t  o f  A S T  e n z y m a t i c  a c t i v i t y .  
A v e r a g e  c h a i n  l e n g t h  ( F A - A C L )  - A v e r a g e  n u m b e r  o f  c a r b o n  a t o m s  c o m p r i s i n g  t h e  f a t t y  a c i d s  i n  a  f a t  
s a m p l e .  
A v e r a g e  d a i l y  f e e d  i n t a k e  ( F E E  D I N )  - D a i l y  f e e d  i n t a k e  b y  a  p i g  a v e r a g e d  o v e r  a  p e r i o d  o f  t i m e .  
A v e r a g e  d a i l y  g a i n  ( A D G ) - B o d y  w e i g h t  g a i n  m e a s u r e d  d u r i n g  v a r i o u s  t i m e  p o i n t s ,  e . g .  b i r t h  t o  w e a n i n g ,  
w e a n i n g  t o  m a r k e t i n g  ( a l s o  c a l l e d  f a t t e n i n g  A D G ) ,  o r  s p e c i f i c  t e s t  p e r i o d s ,  s u c h  a s  b e t w e e n  0  a n d  3 ,  
4 ,  5 ,  7 ,  1 0 ,  1 8  o r  2 6  w e e k s  o f  a g e ,  e t c .  
A v e r a g e  g l y c o l y t i c  p o t e n t i a l  ( G L V P O )  - A n  e s t i m a t o r  o f  r e s t i n g  g l y c o g e n  c o n t e n t  m e a s u r e d  i n  v i v o  o n  
p o r c i n e  m u s c l e .  
A v e r a g e  l a c t a t e  ( L A C T ) - L a b o r a t o r y  m e a s u r e m e n t  o f  l a c t a t e  c o n c e n t r a t i o n  i n  m u s c l e .  
B a c k f a t  t h i c k n e s s  ( B F ) - T h i c k n e s s  o f  t h e  l a y e r  o f  f a t  t h a t  l i e s  u n d e r  t h e  s k i n  a l o n g  t h e  b a c k  o f  t h e  p i g .  T h e  
m e a s u r e m e n t  m a y  v a r y  d e p e n d i n g  o n  t h e  m e t h o d  ( e . g .  F a t - 0 - M e t e r ,  u l t r a s o u n d ,  r u l e r ) ,  a n a t o m i c a l  
l o c a t i o n  f o r  t a k i n g  t h e  m e a s u r e ,  t h e  a g e  a n d  b o d y  w e i g h t  ( b o t h  r e p r e s e n t  p h y s i o l o g i c a l  s t a g e  o f  t h e  
a n i m a l ) ,  e t c .  A l s o  c a l l e d  f a t b a c k ,  s u b c u t a n e o u s  f a t  t h i c k n e s s  ( S C F T ) .  
B a c k f a t  w e i g h t  ( B F W )  - B a c k f a t  a m o u n t ,  m e a s u r e d  b y  d i s s e c t e d  w e i g h t .  M a y  a l s o  b e  c o n v e r t e d  t o  a  
p e r c e n t a g e  ( B F P ) .  
B a n d - f o r m e d  n e u t r o p h i l  n u m b e r  ( B F N E U T ) - N u m b e r  o f  i m m a t u r e  n e u t r o p h i l s  u n d e r g o i n g  g r a n u l o p o i e s i s .  
N u c l e i  a r e  u n s e g m e n t e d .  
B a s a l  c o r t i s o l  l e v e l  ( C O R T ) - B l o o d  c o r t i s o l  c o n c e n t r a t i o n  i n  t h e  a b s e n c e  o f  e x t e r n a l  i n t e r v e n t i o n .  
B a s a l  g l u c o s e  l e v e l  ( G L U ) - B l o o d  g l u c o s e  c o n c e n t r a t i o n  i n  t h e  a b s e n c e  o f  e x t e r n a l  i n t e r v e n t i o n .  
B a s e  e x c e s s  ( B A S E  E X )  - R e f e r s  t o  t h e  a m o u n t  o f  a c i d  r e q u i r e d  t o  r e t u r n  t h e  b l o o d  p H  o f  a n  i n d i v i d u a l  t o  
t h e  r e f e r e n c e  i n t e r v a l  ( p H  7 . 3 5 - 7 . 4 5 ) ,  w i t h  t h e  a m o u n t  o f  c a r b o n  d i o x i d e  h e l d  a t  a  s t a n d a r d  v a l u e .  
B a s o p h i l  n u m b e r  ( B A S O )  - N u m b e r  o f  b a s o p h i l i c  g r a n u l o c y t e s .  
B e l l y  f a t  a r e a  ( B F A )  - T h e  b e l l y  f a t  s i z e  a s  m e a s u r e d  b y  a r e a .  
B e l l y  m e a t  c o n t e n t  ( B V L E A N ) - M e a t  c o n t e n t  m e a s u r e d  b y  w e i g h t  a n d / o r  c o n v e r t e d  t o  p e r c e n t a g e  ( r a t i o ) .  
B e l l y  w e i g h t  ( B E L L Y W T ) - W e i g h t  o f  b e l l y ;  a n  i n d i r e c t  i n d i c a t i o n  o f  f a t  d e p o s i t i o n .  
B i l i r u b i n  l e v e l  ( B I L I R ) - L e v e l  o f  t h i s  w a s t e  p r o d u c t  f o r m e d  f r o m  o l d  r e d  b l o o d  c e l l s ;  u s e d  a s  a n  i n d i c a t o r  
o f  c a r c a s s  q u a l i t y .  
B l o o d  p H  ( B L P H ) - p H  m e a s u r e d  f r o m  b l o o d  s a m p l e s .  
B o d y  l e n g t h  ( B O D V L ) - M e a s u r e d  f r o m  t h e  t a i l  h e a d  t o  t h e  p o i n t  o f  t h e  s h o u l d e r  w h e n  t h e  h e a d  i s  d o w n .  
B o d y  m a s s  i n d e x  ( B M I ) - A  n u m b e r  c a l c u l a t e d  f r o m  w e i g h t  a n d  h e i g h t ,  a s  a n  i n d i c a t o r  o f  b o d y  c o n f o r m a t i o n .  
B o d y  w e i g h t  ( B W ) - L i v e  b o d y  w e i g h t  m e a s u r e d  a t  v a r i o u s  t i m e  p o i n t s ,  f o r  e x a m p l e ,  a t  b i r t h  ( b i r t h  w e i g h t ,  
B W ) ,  a t  w e a n i n g  ( w e a n i n g  w e i g h t ,  W W T ) ,  a t  s l a u g h t e r  ( s l a u g h t e r  w e i g h t ,  S W T ) ,  e t c .  
B o n e  w e i g h t  ( B O N E W T ) - T o t a l  b o n e  w e i g h t  i n  c a r c a s s .  M a y  a l s o  b e  e x p r e s s e d  a s  a  p e r c e n t a g e  ( B P ) .  
C a l c i u m  l e v e l  ( B C A L ) - L a b o r a t o r y  m e a s u r e m e n t  o f  b l o o d  c a l c i u m  c o n c e n t r a t i o n .  
C a r b o n  d i o x i d e  l e v e l  ( C 0
2
) - L a b o r a t o r y  m e a s u r e m e n t  o f  b l o o d  c a r b o n  d i o x i d e  l e v e l .  
C a r c a s s  f a t - f r e e  w e i g h t  ( C W N O F A T )  - C a r c a s s  w e i g h t  m i n u s  w e i g h t  o f  f a t .  A l s o  r e f e r r e d  t o  a s  c a r c a s s  
l e a n  w e i g h t .  
C a r c a s s  l e n g t h  ( C R C L )  - L e n g t h  o f  c a r c a s s ,  m e a s u r e d  p o s t - m o r t e m .  
C a r c a s s  t e m p e r a t u r e  ( C A R T E M P ) - U s u a l l y  m e a s u r e d  a t  4 5  m i n  o r  2 4  h  p o s t - m o r t e m .  
C a r c a s s  t r a i t s  - C r i t e r i a  u s e d  i n  a s s e s s i n g  t h e  q u a l i t y  o f  a  c a r c a s s .  I m p o r t a n t  i n  d e t e r m i n i n g  t h e  p r i c e ,  
s u i t a b i l i t y  o f  b r e e d i n g  p r o g r a m m e  a n d  v a l u e  o f  s i r e .  T h i s  m a y  i n c l u d e  l e n g t h ,  w e i g h t ,  p r o p o r t i o n  o f  f a t  
a n d  l e a n ,  d i s t r i b u t i o n  o f  f a t ,  r e l a t i v e  s i z e  o f  v a l u a b l e  c u t s ,  e t c .  
Carcass weight (CWT or HCWT)- Carcass weight measured either right after slaughter (HCWT) or 24h 
after the slaughter (CWT). 
Carcass width, minimum (CRCW) -Width of the carcass measured at the narrowest point. 
Carcass yield (CYIELD) - Proportion of the pig's live weight salvaged at the point the carcass is har-
vested. Also called dressed weight, dressing percentage, carcass dressing or killing out 
percentage. 
Chew score (CHEW) - A subjective score for chewiness as judged by a human on a taste panel. Also 
called chewiness score (CHEW). 
Cholesterol (CHOL)- Blood cholesterol concentration, usually in mg/dl. 
Chroma (CHROMA) - A measure of meat colour intensity, calculated based on a/a* and b/b* colour 
coordinates. 
C02 partial pressure (PC02) - A blood parameter to describe haemoglobin oxygen-binding capacity as 
an indicator of health status. (A rise in the partial pressure of C02 or a lower pH will cause offloading 
of oxygen from haemoglobin.) 
Coat color (CC) - Colour of the coat/hair. 
Color density (COLORD) -Total colour density derived from the carcass image analysis. 
ConA-induced cell proliferation (ConA) - Measurement of lymphocyte proliferation upon stimulation 
with concanavalin A. An indicator of immune capacity. 
Conductivity post-mortem (COND) - Conductivity in muscle, typically measured at 45 min or 24 h 
post-mortem. 
Conformation -Visual or measurable variation in body shape or proportions. Often assessed with a sub-
jective scoring system. 
Congenital- A condition present at birth but not necessarily hereditary. 
Cooking loss (COOKL)- Loss by weight during the cooking process. 
Cooling Joss (CLOSS)- Loss by weight during the post-mortem carcass cooling process. 
Cortisol level variations (dCORT)- Differences in blood cortisol levels. It is an indirect indicator of stress 
response. 
Creatine kinase level (CK)- Measurement of creatine kinase concentration, typically as a stress response 
parameter. May also be referred to as creatine phosphokinase (CPK). 
Creatinine level (CREAT)- Creatinine concentration, used as an alternative screening test for an abnormal 
hyperpyrexia response to halothane. 
Diameter of muscle fibers - Average diameter of myofibres. Can include all fibre types, or specifically 
angular, giant, type I, type I Ia, or type Jib (white; WFIBD) muscle fibres. 
Diaphragm weight (DIAWT)- Dissected weight of the diaphragm. 
Double-bond index (FA-OBI)- An assessment of the number of double bonds in a fat sample. Serves as 
an indicator of fat quality. 
Dressing percentage (DRESSP) - See carcass yield. 
Drip loss (DRIPL) - Fluid loss from fresh meat due to passive exudation. Also known as purge loss 
(PURGEL). 
Ear erectness (EARER) - Determination of whether an animal's ears flop down, stand straight up or are 
intermediate; usually scored. 
Ear size (EARSZ)- Determination of the outer ear size. 
Eosinophil number (EOS)- Number of one of the types of immune cells responsible for combating infection 
and parasites. 
Epididymis weight (EPIDW) -Weight of the epididymis by dissection. 
Estimated carcass lean content (ECLC) - Estimated lean meat content of the carcass. 
Estrone, laboratory (ESTR) - Laboratory determination of oestrone concentration. 
Exploration during stress (EXPL) -Time spent rooting, sniffing the floor or the sides of the test arena 
during test period. 
External fat (EFAT)- External fat measured on ham, loin or shoulder (shoulder fat thickness, subcuta-
neous fat depth at shoulder). 
Fat area (FAT AREA) - Fat area on musculus lattissimus dorsi. 
Fat content (FCON) - Fat content of meat, determined based on laboratory methods. May also be referred 
to as total lipid (TOTLIP). 
Fat content, total - Fat content of the carcass by weight (FATWT), by percentage (FPIC) or by ratio to 
lean (FP). May also be referred to as fat weight (FATWT) or total body fat tissue (FATTIS). 
Fat-cuts percentage (FATCP) - Dissectible fat cut percentage. 
Fatty acid percentage- Fatty acid composition of a fat sample, as it relates to specific fatty acids or types 
of fatty acids - FA-C14:0, FA-C16:0, FA-C16:1, FA-C17:0, FA-C18:1, FA-C18:1n-7, FA-C18:2, 
FA-C18:3, FA-C20:0, FA-C20:1, FA-C20:2, FA-C20:3, FA-C20:4, FA-C20:5, FA-C22:4, FA-C22:5, 
FA-C22:6, SFA, MUFA, PUFA, etc. 
Feed conversion ratio (FCR)- A measure of an animal's efficiency in converting feed mass into increased 
body mass. Also called feed conversion rate, feed conversion efficiency (FCE). 
Feed intake (FEEDIN)- Feed consumption, usually over a defined period of time. 
Feed intake per feeding - Feed consumed during each visit to the feeder, usually measured during the 
fattening period. 
Feet and legs score (FLSCORE) - A subjective conformation score of feet and legs, often during 
movement. 
Feet score, front (FSCOREF) - A subjective front feet conformation score. 
Feet score, rear (FSCORER) -A subjective rear feet conformation score. 
Feet weight (FEETWT) -Weight of the feet. 
Fiber type ratio - Ratio of myofibre types, based on myosin isoform ratio, for type 2 (FIB2R) or type 1 
(FIBER I) fibres. 
Firmness (FIRM) - Subjective firmness score; an indicator of meat texture. 
Flavor score (FLAV) - Subjective flavour score, as judged by a human on a taste panel. 
Foreloin weight (LWT) -Weight of the foreloin. 
Gestation length (GEST)- Number of days in gestation. 
Glucose level variations (dGLU)- Changes in blood glucose concentration. 
Glucose-6-phosphate content (GLUSP) - Laboratory measurement of glucose-6-phosphate. 
Half carcass weight (HALFCW) -Weight of a half carcass. 
Ham fat (HFAT)- Fat in ham, expressed as weight (HFATW), thickness (HFT) or percentage (HFATP). 
Ham meat (HMEAT) - Meat in ham, measured by weight or expressed as a percentage. 
Heart weight (HWT) -Weight of the heart. 
Height (HEIGHT) - A general representation of body height measured at the shoulder. 
Hematocrit (HCT) - Proportion of blood volume that is occupied by red blood cells. Also called packed 
cell volume (PCV). 
Hemoglobin (HGB) - Laboratory measurement of blood haemoglobin concentration. 
Humerus length (HUML)- Forelimb bone length measured on dissected carcass. 
lgG levels to K88 antigen (lgG2K88) - See Anti-KBB E. coli lgG level. 
Indole, laboratory (INDO) - Laboratory determination of indole concentration. 
Inside ham weight (I HAM) -Weight of semimembranosus, gracillis and adductor muscles. 
Internal fat ratio (IFR)- Fat deposited around internal organs, expressed as a percentage. 
Intestinal fat- Intestinal fat by weight (IFW), or expressed as a percentage (IFP). 
Intramuscular fat content (IMF) - Amount of fat present within muscle. Usually expressed as a percent-
age of total muscle weight. 
Jowl weight (JOWLWT)- The weight of the cheek meat of a hog. 
Juiciness score (JUICE) - A subjective sensory score, as judged by a human on a taste panel. 
Knuckle ham weight (KHAM) -Weight of vastus intermedius, vastus lateralis, tensor fasciae and vastus 
medialis muscles. 
Lactate level (BLACT) - Laboratory measurement of lactate concentration in the blood. 
Leaf fat- Leaf fat, expressed as weight (LFW) or percentage (LFP). 
Lean mass (LEANWT) -Amount of lean meat, measured by weight. 
Lean thickness (RIBLT) - Meat depth measured between the 3rd and 4th or at the last rib. 
Leg angularity (LANG)- Leg angularity relative to the vertical; on front (LANGF) or hind (LANGH) legs. 
Leg length (LEG LEN) - Length of the legs. 
Leg pastern (LPAST) - Leg scores as part of body conformation assessment; for front (LPASTF) or hind 
(LPASTH) pasterns. 
Leg score (LSCORE) - Leg scores as part of body conformation assessment; for front (LSCOREF) or 
hind (LSCOREH) legs. 
Leg set view (LSETV)- An assessment of leg placement in relation to the body. 
Leg torsion (LTORS) - Degree of twisting or torsion of the legs; on front (LTORSF) or hind (LTORSH) 
legs. 
Length of small intestine (LSI)- Length of the small intestine. This usually reflects the digestive capacity 
of an individual. 
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Lipid accretion rate (LAR) - Rate at which lipids are deposited over time. 
Litter size- Number of offspring in a litter. Also referred to as total number born (TNB). 
Liver weight (LIVWT)- Weight of the liver. 
Z.·L.I-Iu et al.) 
Locomotion (LOC) - A behavioural trait, recording the number of test arena sections entered during a 
stress test. 
Loin eye area (LEA) - See longissimus dorsi muscle area. 
Loin meat weight (LOINMWT) -Weight of the dissected loin with fat removed. 
Loin muscle depth (LMDEP) - Depth or height of the loin; usually measured by ultrasound, at the last rib. 
Also referred to as eye muscle depth (EMD). 
Loin muscle width (LMWID) - Loin width; usually measured by ultrasound, at the last rib. 
Loin weight (LOINWT)- Total weight of dissected loin. May also be expressed as a percentage of carcass 
weight (LOINP). 
Longissimus dorsi muscle area (LMA) - Cross-sectional area of the longissimus dorsi muscle. Also 
referred to as loin muscle area, loin eye area (LEA), ribeye area (REA). 
Longissimus muscle length (LOIN LENGTH)- Length of the longissimus dorsi muscle. 
Lymphocyte number (LYMPH) - Number of a type of white blood cell. Used as a measure of immune 
capacity. 
Marbling (MARB) - Visible intramuscular fat in a cut of meat, which gives it an appearance similar to a 
marble pattern. Degree of marbling is a meat quality trait. 
Mean corpuscular volume (MCV) -A measure of the average red blood cell volume. 
Mean platelet volume (MPVOL)- Average platelet volume, as measured with capillary tubes. 
Meat color-a (MCOLOR-a)- Meat redness, measured by Minolta, Hunter or CIE coordinate. 
Meat color·b (MCOLOR-b)- Meat yellowness, measured by Minolta, Hunter or CIE coordinate. 
Meat color·L (MCOLOR-L)- Meat lightness, measured by Minolta, Hunter or CIE coordinate. 
Meat color score (MCOLOR) - A subjective score for observed meat colour. 
Meat-to-fat ratio (MFR) - Ratio between dissected meat and fat, by weight. 
Melanoma susceptibility (MELAN) - Susceptibility to melanoma, a dark-pigmented, usually malignant 
tumour arising from a melanocyte; occurs most commonly in the skin. 
Melting point (MP) - A characteristic feature of fat, serves as an indication of fat quality in terms of the 
amount of saturated versus unsaturated fat. 
Muscle fiber type percentage (AFIBP) - Percentage of various fibre types in a muscle cross-section; 
includes angular, giant, Type I, Type lla, Type lib muscle fibres. 
Neck weight (NECKWT) -Weight of the dissected neck. 
Nipple number (NN)- See teat number. 
Nonfunctional nipples (NNIP)- Nipples through which milk cannot be drawn. May also be referred to as 
pin nipples or inverted nipples. 
Nose score (NOSESC) - Nose conformation score. 
Number of stillborn (NSB) -Total number of stillborn in a farrowing. 
Off-flavor score (OFFFLAV) - A sensory flavour score used to describe the intensity of any flavour not 
associated with normal pork flavour. Also called subjective abnormal flavor score, in fat (AFLFAT) 
or lean (AFLLEAN). 
Ovary weight (OW)- Weight of the ovary. 
Ovulation rate (OVRATE) - Frequency of ovulation, determined by the number of corpora lutea in the 
ovary. 
Parasite load (PARAS) - Number of parasites present in a sample. Also called parasite burden. 
pH for [tissue] (pH)- Muscle pH, where [tissue] can be biceps femoris, longissimus dorsi, ham, semimem-
branosus, semispinalis capitis, semispinalis dorsi, etc. Measured at different time points, e.g. 45min, 
24 h or 48 h post-mortem. 
Plasma FSH concentration (FSH) - Follicle-stimulating hormone (FSH) concentration in blood plasma. 
Platelet count (PLTCT)- Blood platelet counts. 
Pork flavor (PFLFAT) - Subjective score used in a taste panel to describe the intensity of characteristic 
pork flavour. 
Production traits- Characteristics of animals, such as the quantity or quality of the milk, meat, fibre, eggs, 
draught, etc. they (or their progeny) produce, which contribute directly to the value of the animals for 
the farmer, and that are identifiable or measurable at the individual level. Production traits of farm ani-
mals are generally quantitatively inherited, i.e. they are influenced by many genes whose expression in 
a particular animal also reflects environmental influences. 
P r o t e i n  c o n t e n t  ( P C )  - A m o u n t  o f  p r o t e i n  i n  m u s c l e ,  u s u a l l y  d e t e r m i n e d  b y  c h e m i c a l  m e t h o d s ;  m e a s u r e d  
b y  w e i g h t .  
P u r g e  l o s s  ( P U R G E L ) - S e e  d r i p  l o s s .  
R e l a t i v e  a r e a  o f  m u s c l e  f i b e r s  ( R A F I B ) - A v e r a g e  m u s c l e  f i b r e  a r e a ,  i n c l u d e s  T y p e  I ,  T y p e  l l a  a n d  T y p e  
l i b  m u s c l e  f i b r e s .  
R e s i s t a n c e  t o  E .  c o l i  K 8 8  i n f e c t i o n  ( K 8 8 R )  - A b i l i t y  o f  a  p i g  t o  e x h i b i t  r e s i s t a n c e  t o  K B B  E .  c o l i  i n f e c t i o n .  
R e s i s t a n c e  t o  p s e u d o r a b i e s  ( P r V ) - A b i l i t y  o f  a  p i g  t o  e x h i b i t  r e s i s t a n c e  t o  p s e u d o r a b i e s  v i r u s .  
R i b  a n d  v e r t e b r a l  n u m b e r - N u m b e r  o f  r i b s  a n d  v e r t e b r a e .  
R i b e y e  a r e a - S e e  l o n g i s s i m u s  d o r s i  m u s c l e  a r e a .  
R i b  w e i g h t  ( R I B W T ) - W e i g h t  o f  a l l  r i b s  f r o m  a  c a r c a s s .  
S e g m e n t e d  n e u t r o p h i l  n u m b e r  ( S N E U T ) - N u m b e r  o f  f u l l y  m a t u r e  n e u t r o p h i l s .  
S h e a r  f i r m n e s s  ( S H F R M )  - A  t e x t u r e  m e a s u r e m e n t  u s u a l l y  t e s t e d  w i t h  s h e a r  f o r c e .  
S h e a r  f o r c e  ( S H E A R )  - A n  i n s t r u m e n t  t e s t  f o r  m e a t  r e s i s t a n c e  d u r i n g  s h e a r i n g ;  a n  i n d i c a t o r  o f  
t e n d e r n e s s .  
S h e a r  f o r c e  a t  f i r s t  p e a k  ( S F 1  P )  - T h e  s h e a r  f o r c e  m e a s u r e d  a t  t h e  f i r s t  p e a k  o n l y .  
S p o H e d  c o a t  ( C C O L O R ) - P r e s e n c e  o f  d i f f e r e n t  c o l o u r e d  s p o t s  o n  t h e  c o a t .  
S t r e s s - i n d u c e d  l e u k o c y t e  p r o l i f e r a t i o n  ( L E U K P R O ) - I n c r e a s e  i n  l e u c o c y t e  p r o l i f e r a t i o n  w h e n  t h e  s u b j e c t  
i s  u n d e r  s t r e s s .  
S u b c u t a n e o u s  f a t  t h i c k n e s s  ( S U B C F A T ) - T h i c k n e s s  o f  t h e  l a y e r  o f  f a t  d i r e c t l y  b e n e a t h  t h e  s k i n .  
S u b j e c t i v e  a b n o r m a l  o d o r  ( A B O D O R )  - S u b j e c t i v e  s c o r e s  d e s c r i b i n g  t h e  i n t e n s i t y  o f  a b n o r m a l  m e a t  
o d o u r .  
S u b j e c t i v e  o v e r a l l  a c c e p t a b i l i t y  s c o r e  ( O V A C C S ) - A  c o m b i n e d  t a s t e  p a n e l  s c o r e  d e s c r i b i n g  o v e r a l l  
q u a l i t y .  
T e a t  n u m b e r  ( T N )  - N u m b e r  o f  t e a t s  o n  a  s o w  i n  t o t a l  ( T N ) ,  o n  t h e  l e f t  s i d e  ( L T N )  o r  o n  t h e  r i g h t  s i d e  
( R T N ) .  A l s o  r e f e r r e d  t o  a s  n i p p l e  n u m b e r  ( N N ) .  
T e n d e r n e s s  s c o r e  ( T E N D )  - A  s u b j e c t i v e  a s s e s s m e n t  o f  m e a t  t e n d e r n e s s ,  d e t e r m i n e d  b y  a  h u m a n  o n  a  
t a s t e  p a n e l .  
T h o r a c i c  v e r t e b r a  n u m b e r  ( T V N U M ) - V e r t e b r a  n u m b e r  i n  t h e  t h o r a c i c  s e c t i o n .  
T o t a l  n u m b e r  b o r n  a l i v e  ( N B A ) - N u m b e r  o f  o f f s p r i n g ,  m i n u s  t h e  n u m b e r  o f  s t i l l b o r n  a n i m a l s .  A l s o  c a l l e d  
p r e n a t a l  s u r v i v a l .  
T o t a l  n u m b e r  o f  f i b e r s  ( T N M F ) - N u m b e r  o f  m y o f i b r e s  i n  a  s e c t i o n  o f  m u s c l e .  
T o t a l  s h e a r  w o r k  ( T S W )  - A m o u n t  o f  w o r k  r e q u i r e d  t o  s h e a r  a  m e a t  s a m p l e ;  e q u a l  t o  s h e a r  f o r c e  t i m e s  
d i s p l a c e m e n t  ( j o u l e s ) .  
U n s a t u r a t e d  i n d e x  ( F A - U I )  - M e a s u r e m e n t  o f  t h e  d e g r e e  o f  f a t t y  a c i d  u n s a t u r a t i o n .  
U n s a t u r a t e d  t o  s a t u r a t e d  f a H y  a c i d  r a t i o  ( U S R )  - T h e  r a t i o  o f  u n s a t u r a t e d  t o  s a t u r a t e d  f a t t y  a c i d s  i n  a  
s a m p l e  o f  f a t .  
U t e r i n e  c a p a c i t y  ( U C )  - A n  i n d i c a t o r  o f  t h e  a b i l i t y  o f  t h e  u t e r u s  t o  p r o v i d e  t h e  n e c e s s a r y  e n v i r o n m e n t  t o  
m a i n t a i n  f e t u s e s  u n t i l  f a r r o w i n g .  
U t e r i n e  h o r n  s i z e - C a n  b e  m e a s u r e d  b y  l e n g t h  ( U H L )  o r  b y  w e i g h t  ( U H W ) .  
W a t e r  h o l d i n g  c a p a c i t y  ( W H C )  - T h e  a b i l i t y  o f  m e a t  t o  r e t a i n  w a t e r  d u r i n g  c u t t i n g ,  h e a t i n g ,  g r i n d i n g  a n d  
p r e s s i n g .  A  q u a l i t y  t r a i t  t h a t  a f f e c t s  p r o d u c t  p r o c e s s i n g ,  a p p e a r a n c e  a n d  s h e l f  l i f e .  M e a s u r e d  b y  w e i g h i n g  
f i l t e r  p a p e r  a f t e r  i t  h a s  b e e n  p l a c e d  i n  c o n t a c t  w i t h  m e a t  a n d  c o l l e c t e d  m o i s t u r e .  
W h i t e  b l o o d  c e l l  c o u n t s  ( W B C ) - T h e  n u m b e r  o f  w h i t e  b l o o d  c e l l s  p e r  v o l u m e  o f  b l o o d .  A  h i g h  W B C  c o u n t  
c a n  b e  a n  i n d i c a t o r  o f  i n f e c t i o n .  
Appendix Ill Pig Disease and Defect Glossary 
Pig diseases and defects were primarily obtained from the Online Mendelian Inheritance in 
Animals (OMIA) database (http://omia.angis.org.au/). 
Agenesia of anal sphincter- Congenital absence of anal sphincter. 
Agnathia - Congenital absence of the lower jaw. 
Anal atresia (ANATR)- An abnormality where congenital absence of an opening at the bottom end of the 
intestinal tract is observed. 
Anemia- Abnormally low number of red blood cells (erythrocytes) or abnormally low quantity of haemoglobin. 
Anophthalmos - Congenital absence of one or both eyes, or the presence of rudimentary eyes. 
Aplasia of tongue - Congenital absence of the median portion of the apex of the tongue. 
Artery, anomaly of- Congenital abnormality of an artery. 
Arthritis- Inflammation of a joint. Used interchangeably with arthrosis, which refers to degenerative dis-
ease of joints. 
Arthritis deformans - Erosion of articular cartilage and destruction of sub-chondral bone. Regarded as 
an autoimmune disease. 
Arthrogryposis - Persistent flexion of a joint. 
Asymmetric hindquarter syndrome- Asymmetry of the hindquarters. 
Ataxia, progressive - A progressive failure of muscle coordination, resulting in perverse movements. 
Atherosclerosis- A common form of arteriosclerosis in which deposits of yellowing plaques (atheromas) 
containing cholesterol and other lipid material are formed within the arteries. 
Atresia ani -Congenital absence of the anus, causing a build-up of faeces and consequent distension of 
the abdomen. 
Atresia ilei - Congenital absence of the ileum (the distal portion of the small intestine, extending from the 
jejunum to the caecum). 
Atrophic rhinitis- A chronic inflammation of the nose, characterized by atrophy of nasal mucosa, including 
the glands, turbinate bones and the nerve elements supplying the nose. 
Blood group system - A set of blood types, each corresponding to a particular antigen on the surface of 
red blood cells. Includes blood groups A, B, C, D, E, F, G, H, I, J, K, L, M, N, 0, S. 
Brachydactyly - Abnormal shortness of the digits. 
Brachygnathia superior- Congenital abnormal shortness of the maxilla (upper jaw), resulting in protrusion 
of the mandible (lower jaw). 
Cardiomyopathy, dilated - A disorder characterized by cardiac enlargement (especially of the left ventricle), 
poor myocardial contractility and congestive heart failure. 
Cardiomyopathy, hypertrophic- Increase in volume of the muscle tissue of the heart due to an increase 
in the size of muscle cells, primarily in the left ventricle and ventricular septum. 
Cataract - Opacity of the lens of the eye. 
Cephalothoracophagus- A twin 'monster' united at the head, neck and thorax. 
Cerebellar anomaly, congenital - Incoordination, ataxia, dizziness and unthriftiness, resulting in death. 
Associated with misshapen nuclei in some of the Purkinje's cells in the cerebellum. 
Cerebellar hypoplasia- Underdevelopment of the cerebellum. 
Chondrodysplasia- Abnormal growth of cartilage, leading to disproportionate dwarfism. 
Cleft palate- Congenital fissure (split) that involves the hard or soft palate (roof of the mouth). 
Cloaca -Absence of the anus, causing faeces and urine to be voided through the vulva. Named after the 
structure in birds through which faeces and urine are normally voided together. 
Cranioschisis - A cleft in the skull involving one or more of the bones of the cranial cavity. 
Cryptorchidism- Failure of one (unilateral) or both (bilateral) testes to descend. 
Cyclopia - A congenital developmental disorder characterized by a single orbital fossa (eye socket). 
Named after the race of one-eyed giants of Greek mythology. 
Cystic bile ducts and renal tubules- Animals appear normal at birth, but develop distended abdomens 
and show signs of distress between 24 and 48 h. Death follows within 1 0 days. 
Dicephalus - Developmental disorder resulting in two heads. 
Dwarfism, chondrodystrophy - A skeletal disorder caused by one of the myriad genetic mutations that 
can affect the development of cartilage; leads to small body size. 
Epididymal aplasia- Total or partial failure of development of the epididymis. 
E p i t h e l i o g e n e s i s  i m p e r f e c t a  - C o n g e n i t a l  a b s e n c e  o f  t h e  s k i n .  
F r a g i l e  s i t e  - A  s i t e  o n  a  c h r o m o s o m e  t h a t  d o e s  n o t  s t a i n ,  a t  w h i c h  a  b r e a k  i n  t h e  c h r o m o s o m e  o f t e n  
o c c u r s .  
G a n g l i o s i d o s i s ,  G M 2 - A  l y s o s o m a l  s t o r a g e  d i s e a s e  i n  w h i c h  t h e r e  i s  a  b u i l d - u p  ( s t o r a g e )  o f  G M 2  g a n -
g l i o s i d e s  ( a  t y p e  o f  g l y c o l i p i d )  i n  v a r i o u s  t i s s u e s ,  d u e  t o  t h e  l a c k  o f  t h e  e n z y m e  h e x o s a m i n i d a s e ,  
w h o s e  t a s k  i s  t o  b r e a k  d o w n  t h e  G M 2  g a n g l i o s i d e  i n t o  i t s  c o n s t i t u e n t s .  
G o i t e r ,  f a m i l i a l  - E n l a r g e m e n t  o f  t h e  t h y r o i d  g l a n d ,  c a u s i n g  a  s w e l l i n g  i n  t h e  f r o n t  o f  t h e  n e c k - a  g o i t r e .  
H a r e l i p - A  c o n g e n i t a l  d i s o r d e r  c o m p r i s i n g  a  c l e f t  i n  t h e  u p p e r  l i p ,  r e s u l t i n g  f r o m  f a i l u r e  o f  f u s i o n  b e t w e e n  
t h e  m a x i l l a r y  a n d  m e d i a l  n a s a l  p r o c e s s e s .  
H e m o p h i l i a  A - I m p a i r e d  c o a g u l a b i l i t y  o f  t h e  b l o o d ,  w i t h  a  c o n s e q u e n t i a l  s t r o n g  t e n d e n c y  t o  b l e e d ,  r e s u l t -
i n g  f r o m  a  d e f i c i e n c y  o f  c l o t t i n g  f a c t o r  V I I I .  
H e r n i a - P r o t r u s i o n  o f  p a r t  o f  a n  o r g a n  o r  t i s s u e  t h r o u g h  t h e  s t r u c t u r e s  n o r m a l l y  c o n t a i n i n g  i t .  D e p e n d i n g  
o n  t h e  l o c a t i o n s  a n d  d e g r e e s ,  t h e  t y p e s  o f  h e r n i a  i n c l u d e  d i a p h r a g m a t i c  h e r n i a  ( t h e  d i s p l a c e m e n t  o f  
a b d o m i n a l  o r g a n s  i n t o  t h e  t h o r a x ) ,  i n g u i n a l  h e r n i a  ( p a r t  o f  t h e  i n t e s t i n e  p r o t r u d e s  t h r o u g h  t h e  
a b d o m i n a l  w a l l ;  I H E R N ) ,  s c r o t a l  h e r n i a  ( i n g u i n a l  h e r n i a  t h a t  h a s  p a s s e d  i n t o  t h e  s c r o t u m ) ,  u m b i l i c a l  
h e r n i a  ( p r o t r u s i o n  o f  p a r t  o f  t h e  i n t e s t i n e  o r  o t h e r  a b d o m i n a l  o r g a n s  t h r o u g h  t h e  a b d o m i n a l  w a l l  a t  t h e  
u m b i l i c u s ) ,  e t c .  
H e t e r o c h r o m i a  i r i d i s  - D i f f e r e n c e  i n  c o l o u r  o f  t h e  i r i s  i n  t h e  t w o  e y e s ,  o r  i n  d i f f e r e n t  a r e a s  o f  o n e  i r i s .  
H i n d  l i m b  p a r a l y s i s - P a r a l y s i s  o f  t h e  h i n d l i m b .  
H i p  d y s p l a s i a  - L a x i t y  o f  t h e  h i p  j o i n t ,  r e s u l t i n g  f r o m  a  s h a l l o w  a c e t a b u l u m  a n d / o r  a  s m a l l ,  m i s s h a p e n  
h e a d  o f  t h e  f e m u r .  I n  s e v e r e  c a s e s ,  a f f e c t e d  a n i m a l s  a r e  l a m e .  
H i s t i o c y t o s i s ,  m a l i g n a n t  - A l s o  k n o w n  a s  h i s t i o c y t i c  s a r c o m a  ( H S ) .  
H o l o p r o s e n c e p h a l y - D e v e l o p m e n t a l  f a i l u r e  o f  c l e a v a g e  o f  t h e  f o r e b r a i n  ( p r o s e n c e p h a l o n ) ,  w i t h  a  d e f i c i t  
i n  m i d l i n e  f a c i a l  d e v e l o p m e n t  a n d  w i t h  c y c l o p i a  i n  t h e  s e v e r e  f o r m .  
H y d r o c e p h a l u s  - E n l a r g e m e n t  o f  t h e  c r a n i u m  c a u s e d  b y  a c c u m u l a t i o n  o f  f l u i d .  
H y d r o p s  f e t a l i s - A c c u m u l a t i o n  o f  f l u i d  i n  t h e  w h o l e  b o d y  o f  t h e  n e w b o r n .  
H y p e r c h o l e s t e r o l e m i a  - T h e  p r e s e n c e  o f  h i g h  l e v e l s  o f  c h o l e s t e r o l  i n  t h e  b l o o d .  
H y p e r l i p i d e m i a  - A n  e l e v a t i o n  o f  l i p i d s  ( f a t s )  i n  t h e  b l o o d s t r e a m .  
H y p e r o s t o s i s  - A n  e x c e s s i v e  g r o w t h  o f  b o n e .  
H y p o c a t a l a s i a  - A  g e n e t i c  d i s o r d e r  c a u s e d  b y  d e f i c i e n c y  o f  c a t a l a s e  e n z y m e .  
H y p o m y e l i n o g e n e s l s ,  c o n g e n i t a l - I n a d e q u a t e  s y n t h e s i s  o f  m y e l i n ;  i n c l u d e s  f a i l u r e  o f  f o r m a t i o n  o f  m y e l i n ,  
p l u s  i n c o m p l e t e  a n d  d e l a y e d  m y e l i n a t i o n  o f  a x o n s .  
H y p o t r i c h o s i s ,  d o m i n a n t  - D o m i n a n t  f o r m  o f  h a i r  l o s s .  
H y p o t r i c h o s i s ,  j u v e n i l e  w i t h  a g e - d e p e n d e n t  e m p h y s e m a  - J u v e n i l e  h a i r l e s s n e s s  a n d  a g e - d e p e n d e n t  
e m p h y s e m a .  
H y p o t r i c h o s i s ,  r e c e s s i v e - R e c e s s i v e  f o r m  o f  h a i r  l o s s .  
I n f e r t i l i t y  - I n a b i l i t y  t o  c o n c e i v e .  H a s  a  w i d e  v a r i e t y  o f  c a u s e s ,  s o m e  o f  w h i c h  a r e  a t  l e a s t  p a r t l y  g e n e t i c .  
I n t e r s e x  - A  m i x t u r e  o f  m a l e  a n d  f e m a l e  c h a r a c t e r i s t i c s ,  o f t e n  d u e  t o  a n  a b n o r m a l i t y  o f  t h e  s e x  
c h r o m o s o m e s .  
J o i n t  a b n o r m a l i t i e s  ( J O I N T A B ) - A n  a s s e s s m e n t  o f  a b n o r m a l i t y  i n  t h e  j o i n t s ,  u s u a l l y  s c o r e d .  
J o i n t  l e s i o n s  ( J O I N T L )  - P r e s e n c e  o f  l e s i o n s  o n  t h e  j o i n t .  
K a r t a g e n e r  s y n d r o m e  - C o n g e n i t a l  d e f e c t  i n  f u n c t i o n i n g  o f  t h e  c i l i a .  
K n o b b e d  a c r o s o m e - T h e  p r e s e n c e  o f  a  p r o t r u s i o n  ( k n o b )  o n  t h e  a c r o s o m e  ( c a p )  o f  a  s p e r m .  A s s o c i a t e d  
w i t h  s t e r i l i t y .  
L e g  w e a k n e s s - E v i d e n c e  o f  m i s - f o r m e d  l e g s  ( f r o n t  o r  r e a r ) .  M a y  b e  a  c o n g e n i t a l  d e f e c t  o f  t h e  l i m b s  t h a t  
p r e v e n t s  s t a n d i n g .  
L y m p h o s a r c o m a  - M a l i g n a n t  n e o p l a s t i c  d i s o r d e r  o f  l y m p h o i d  t i s s u e .  
M a c r o p h t h a l m i a  - A b n o r m a l  e n l a r g e m e n t  o f  t h e  e y e b a l l .  
M a l i g n a n t  h y p e r t h e r m i a  - A  p r o g r e s s i v e  i n c r e a s e  i n  b o d y  t e m p e r a t u r e ,  m u s c l e  r i g i d i t y  a n d  m e t a b o l i c  
a c i d o s i s ,  l e a d i n g  t o  r a p i d  d e a t h .  
M a n n o s i d o s i s ,  a l p h a  - A  l y s o s o m a l  s t o r a g e  d i s e a s e  i n  w h i c h  t h e r e  i s  a  b u i l d - u p  o f  m a n n o s e - r i c h  
c o m p o u n d s .  
M e g a c o l o n  - A l s o  k n o w n  a s  H i r s c h s p r u n g  d i s e a s e .  A  d i s o r d e r  i n  w h i c h  t h e  l a r g e  i n t e s t i n e  u n d e r g o e s  a  
l a r g e  d i l a t i o n  a n d  f i l l s  w i t h  f a e c a l  m a s s .  
M e m b r a n o p r o l i f e r a t i v e  g l o m e r u l o n e p h r i t i s  t y p e  I I  - A  p r o g r e s s i v e  i n f l a m m a t i o n  o f  t h e  c a p i l l a r y  l o o p s  i n  
t h e  g l o m e r u l i  o f  t h e  k i d n e y .  
M i c r o p h t h a l m i a  - A b n o r m a l  s m a l l n e s s  i n  a l l  d i m e n s i o n s  o f  o n e  o r  b o t h  e y e s .  
Miniature- A type of pig that is small in body size; usually less than 100 kg at maturity. 
Muscular hypertrophy- Abnormal increase in muscular tissue caused entirely by enlargement of existing 
cells. 
Neonatal diarrhea- Diarrhoea in newborn piglets, caused by E. coli K88 or K99. 
Nephropathy- Disease of the kidneys. 
Nipples, asymmetrical numbers - Asymmetrical numbers of nipples. 
Nucleoside transport defect- Defect in the transport of nucleosides (purine or pyrimidine base attached 
to a ribose or deoxyribose sugar) across erythrocyte membranes. 
Osteochondrosis -Abnormal differentiation of growth cartilage. 
Otitis interna, susceptibility to- Susceptibility to inflammation of the inner ear, i.e. the vestibule, cochlea 
and semicircular canals. 
Otitis media, susceptibility to - Susceptibility to inflammation of the middle ear. 
Persistent frenulum preputii - A close attachment of the penis to the prepuce, resulting in inadequate 
protrusion of the penis. 
Polydactyly - Having more than the normal number of digits. 
Porcine stress syndrome (PSS) -A syndrome, commonly initiated by extreme physical stress such as 
fighting, marked by difficult breathing, increased rate of respiration, blanching and reddening of the 
skin, and followed by cyanosis and acidosis. The symptoms include total collapse, muscle rigidity and 
extreme hyperthermia, and generally result in death. It is caused by a single autosomal recessive 
gene, called the ryanodine receptor gene. 
Porphyria, congenital erythropoietic - A rare inborn error of porphyrin-haem synthesis inherited as an 
autosomal recessive trait. 
Porphyria cutanea tarda -The most common subtype of porphyria. The disorder results from low levels 
of the enzyme responsible for the fifth step in haem production. 
PSE - Refers to pork that is pale, soft and exudative (watery surface) and may result from porcine stress 
syndrome. 
Renal hypoplasia - An abnormally small kidney. May be bilateral or unilateral. 
Respiratory distress syndrome - A disorder characterized by breathing problems in newborn pigs. 
Retinitis pigmentosa - A group of genetic eye disorders. 
Rhabdomyolysis- Disintegration of muscle fibres, with consequent excretion of myoglobin in the urine. 
Rhinitis (RHIN)- Inflammation of the nasal mucosa. 
Syndactyly- Fusion of the claws (cleats or digits). Occurs in one, two, three or four legs. 
Testicular feminization- An abnormality of sexual development in which affected individuals have an XY 
chromosomal constitution, undescended testes and female secondary sexual characteristics (includ-
ing female external genitalia). 
Thrombocytopenic purpura, autoimmune- Characterized by a low platelet count, normal bone marrow 
and the absence of other causes of thrombocytopenia. 
Thrombopathia- A disorder of blood coagulation resulting from a failure of ADP release from platelets on 
stimulation by aggregating factors such as thromboplastin. 
Twinning, conjoined - Congenital disorder in which twins are partly joined. 
Urolithiasis- Formation of calculi ('stones') in the urinary tract, or the condition associated with the pres-
ence of such calculi. 
Ventricular septal defect- A congenital heart defect characterized by persistent patency of the ventricu-
lar septum, permitting flow of blood directly between ventricles, bypassing the pulmonary circulation 
and resulting in various degrees of cyanosis. 
Vitamin D-deficiency rickets, type I - Inherited deficiency of the enzyme 1-hyroxylase. The most notice-
able effects include a failure of calcification of bones (leading to bowing of limbs) and delayed 
dentition. 
Von Willebrand disease -The most common hereditary coagulation abnormality. 
Wilms tumor -A rapidly developing malignant mixed tumour of the kidneys. 
Wilson disease - A disorder of copper metabolism due to a deficiency of ceruloplasmin, which forms a 
complex with copper. The excess copper is deposited in the brain, causing mental retardation, or the 
liver, causing jaundice and cirrhosis. 
